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Foreword 

When did you get up tbis mornìng? At 6.35. Did you rcach your 
destination in time? Yes, I arrived 10 minutes eàrlier evcn though I gol 
up five minutc8 late. I usually walk but today I took a bus. Why not a 
taxi? Isn’t iL faster? Faster, y„es ; But in my case thè speed of thè bus was 
sufficient. Besides, 1 c<fhipared thè l’arca of thè iwo means of transport 
and conci uded that taking a taxi would mean incurring unuecessary 
expenditure. 

Wow! what a clever guy! Saves money, saves time. Does he 
know some magic? Is he a studeiit of occult Sciences? No, dcar. He is an 
ordinary mortai like any of us. But he exudcs an uncommon confidence, 
thanks to his ability to compute at a magical pace. 

In other words, Quicker Maths is an assct at every step of one’s 
lite. By Quickcr Maths, thè book means speed and accuracy at both 
simple numerical operations and complex problems. And it is heartening 
that thè book takes into account all kinds of problems that one may 
encounter in the ordinary nm of life. 

There are several books one cornea aerosa which take care of 
problems asked in cxaminations. Bui they are couventional and provide 
Solutions with thè help of detail mdthod. This book provides you both 
thè detail as well as thè quicker methods. And it is in thè lattei that thè 
book is irresistible. That thè book provides you both thè methods is a 
pointer to thè fact that you are not being led into a faith whcrc you have 
to blindly follow what thè guru says. The conclusions have been ration- 
ally drawn. The book therefore serves as a guide - thè trae fùnction of a 
guru - and once you get wcll-versed With thè book, you will feel 
empowered enough to evolve formulas of your own. I think tlie reai 
magic lies there! 

At thè same time. a careful study of the book endows you with 
thè magical ability to arrive at an answer within seconda. There may be 
some semi-educated persons who sneer at Ibis value of the book. Can 
you beat a computo? - a cóntcmptuous queslion is asked. Absurd 
question. For one, the globe is yet to get sufììcieiitly cquipped with 
computers. Two, even when we entcr a full-fledged hi-tech age, let us 
hope it is not at the cost of our minds. Let not computers and calculators 
become thè proverbiai Frankenstein’s monster. The mind is a healthy 


organ and computing a healthy function. Computer* andcalculatora were 
dcviwd by ihe brain to aid it, not to consume ìt. 

That thè mathematica! ability of thè brain be in taci ìs a concerti 
of every individuai. In must of «he examinations even calcolatori are not 
allowed, let alone computerà. And it is hem (hat this mag.cal lxiok pro cs 

immcnsely useful. If you are a rcader of this hook, you can dermitely 
fcel more confident - miles ahead of others. . 

There is no doubt lliat there has been a lot of labour mvolved 
in thè book. For all thosc studente who are gearing up to drive thcir 
Mathematica Mavutis at au amaring 200 kmph, thè ^kdcfimtdy 
providei thè requisite infrastrv.clure: And what ts more, thè methods are 
accident-free with proper cautions at necessary platea. Here is. a hook 
that will help exam-takers glide and enthusiastic students enjoy thè rid . 

In an age whcn speed is being mamacally pursued, a carefiil 
study of thè book will serve as a powerful accclerator. At thè sanie Urne, 
its si rupie languagc makes ìt easily accessibkacrosithelingm^ic 
barrici Bcsìdes, thè fact tliat you vividly see thè QutckerMetltod makes 

thmgs (he bookprovidcs you speed not at thè cost ofjoy. It ts 

not merely a mechanical device, bui has an orgame ebani). One con- 
cludes: fast driving is futi. 

Chetananand Singh 
Editor, Banking Services Chromde 


Author’s Preface 

We at Banking Services Chronicle (BSCJ analysc students’ 
problems, If a student is not able to perforili weU at an exam, our research 
group membere try to penetrate The studenti psyche and gel at thè roots 
of the problems. In thè course of our discussions we found tliat the 
mathematies sectionoften proves to be the Achilles’ heel fór most ofthe 
students Lelters from our students cleaily indicated that thcir problem 
was not that they could not solve the questions. No, the questions asked 
in generai competitions are in fact so easy that most ofthe students would 
secure a cent per cent score, if it were not for the rime barricr. The 
problcm then is: INABILITY TO SOLVE thè quéstion IN TIME. 

Unibilunately, there was hardly any book available lo the 
student which could take care of the rime aspect. And this prompted Ihe 
BSC menibers to action. Wc dccided to offer a comprehensivc book with 
our attention targeted at the twin advanlage tactors: speed and accuracy. 
Sources were hùnted for: Vcdic Mathemarics to computer program- 
mings. Our aim was to gel everything beneficiai fioro wherever possible. 
The mosi-eneountcrcd questions were categorised. And Quicker Meth¬ 
ods were intelligcntly arrived at and diligently verified 

How does the book help save your rime? Probably all of you 
lcamt by lieait the multiplication-tables as duTdrcn. And you bave also 
bocn told that multiplication is the quicker melhod for a specific type of 
addition. Similarly, there exìsts a quicker method for almost every type 
of problems provided you are wcll-versed with sonte key determinants 
and formula s. 

Por the benefit'òfunderstandmg we bave al so given the detail 
method and how wearriveatthe Quicker Method. Howcver, forpractical 
puiposes you need not del ve too mudi iute» the theory. Concentrate on 
thè working fornitila instead. 

l'or the benefit of non-malhematics students, the book takes 
care to explain thè oft-used temis in an ordinary, language. So that 
even if you are vaguely familiar with numbers, the book will prove 

beneficiai for it is self-explanatory. * 

The mathemulics students are relativcly in a comfortable posi- 
tion. Tliey do libi have to make an effoit to undorstand the concepts. But 
even in thcir case, there are eertain aspeets of questions asked in thè 


competitive exams which havebeen leftby them untouched silice school 
days. So a revision is desirable. 

In thè case of every studcnt, however, thè unique sellmg propo- 
sition of thè hook Hes in ite ability lo increascthe studenti problem-solvmg 
speed. Due caution hasbeen observed to proceed mcthodically. A graduai 
progress has been made fiom simple to compie* ex ampi cs. Ihere are 
thcorems and solved examples followed by exercises. A systematic, chap- 
ter-by-chapter study will definilely result in a marked improvement of thè 
studenti mathematica! speed. The students are requested to send their 
responsi to thè book and suggestions fbr fiirther improvement. 

And, finally, 1 wouldextend my thanks to all those who have 
played a role in makingthe book available to thè reader. I specially thank 
Mr Madhukar Pandey for having played a key role in promoting thè 
cndeavour, Mr Chetananand Singh for thè meticulous editing of thè book 
and Mr Niranjan Bharti for havipg carefuUy verified thè results. Mr 
Niranjan Singh’s ali-round assistance cannot be forgotten. Friends kept 
on encouraging me ot every step. The inspiration I received from Mi 
Sanjay, Mr Deven Bharti, tór Nagendra Kumar Sinha, Mr Sandeep 
Varma, Mr Manoj Kumar, Mi Vijay Kumar, Mr Rajeev Raman, Mr Ani! 
Rumar and Mr JK Singh, to name a few, has been invaluable. And thanks 
to Mr Pradeep Gupta for printing. 

Preface to thè Second Edittali 

It is a great pJcasure to note that Magica! Book on Quicker 
Malhs continues to be popular among thè students who are looking for 
better results in this cut-throat world of competition. This book has 
brought thè new concept of timo-swing quicker method in mathematics. 
So many other publications have tried to publish similar books but none 
could reach even dose to it. The reason is very simple. It is thè first and 
thè originai book of its kind. Others can only bc duplicate and not thè 
originai; Some people can even print thè duplicate of thè same book. It 
will prove dangerous to our publication as well as to our readers. So, we 
suggest our readers to confirm thei>riginality of this book before buy ing. 
The confirmation is very simple. You can. find a three-dimensional 
H0LOGRAM on thè cover page of this book. 

This edition has been extensively revised. Mistakcs in its first 
cdùion bave been corrected. Some new chapters like Permutation- 
Combinatipn, Probability, Binary System, Quadrate Expression etc. 
havè been [iitroduced. Some old chapters have been rewritten. Hope you 
will now find this book more comprensive and more usefiil. 


Preface to thè Third Edition 

The pattern of questi on paper as wcll as thè standard of ques- 
tions have changcd over thè past couple of years. Bcsides Permutatìon- 
Combination and Probability, questions from Irigonometry - in thè form 
of Height and Distànce - have also been introduced In chapters like Data 
Ànalysis, Data Suffieiency, and Series, new types of question are being 
askcd. 

With thè above context in mind, a few new chapters have been 
introduced and a few old ones enlarged. Important Previous Exam 
questions have been added to almost all thè chapters. But they have been 
added in larger numbers in tlic chapters specially mentioncd above. 

Ali introductory chapter has been added on "How to Prepare 
for Maths". J suggest going tlirough tltis chapter before sctting any 
targets. 

A revision in thè cover price was long due. The first edition 
(1995), which cost Rs 200, had only 612 pages. The price remained thè 
same even in thè second edition (1999) in spite of thè number of pages 
bang increased to 749. But the third edition (2000) has gonc into 807 
voluminous pages. So the price is being increased to Rs 225. Kindly bear 
with us. 


(xlll) 


How to Prepare for MATHS 

(Using this hook for Competitive Exams) 

1. Importante of Maths paper (PO) 

Quantitative Aptitude is a compulsory paper. You can't ne- 
glect. So make sure you are ready to improve your mathematica! skills. 
Each question values 1.2 marìcs whereas each queslion of Reasoning 
values only 1.066 marks in PO exam. So, if you devote relatively moie 
rime on this paper you get more marks. Àlso, thè answers of Maths 
questions are more confìrmed than answers of Reasoning questions, 
which are often confusing. Most of you feel it is a more time-consuming 
paper, but if you tollow our guidelines, you can save your valuable time 
in examination hall 

Otlier exams: Thcrc are very few competitive exams without 
maths paper. SSC exams ha ve diFferent types of Maths paper. The mains 
exam of SSC contai ns Subjective Question paper. Keepingthis in mind, 
I ha ve also given thè detail method of each short-cut or QuickcrMethod 
given in this hook. Each theorem, which gives you a direct formula alsb 
contains proof of thè theorem, which is nothing but a generai forni 
(denoting numerical values by letters say X, Y, Z etc) of detail method. 

2. Preparation for this paper 

(A) How to start your preparation * 

Maths is a very interesting subject. If you don’t fmd it interest- 
ing, it simply means you havn’t tried (o understand it. I.et me assure you 
it is veiy simple and 100% logicai. There is nothing to be assumed and 
nothing to be confused about. So nothing to worry if you come forward 
with finn determinati on to learu maths. 

The most basic things in Maths are: 

a) Addition - Subtraction b) Multiplication - Division 

All thesc fourthings are most useful. At least ope of these four 
Ihings is certainly tiscd in any lype of mathematica! question. So, if vve 
do our basic calculations faster we save our valuable time in each 
question. To calcitiate faster, I suggest thè following lips: 

(i) Remember thè TABLE opto 20 (at least): 

. You should kriow that tables bave been prepared tq make 
colculaiioii.s fasici*. You can set tlte use ofrablc in thi? following examplc: 
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Evaluate: 16 x 18 

If you don’t rcmember thè table of cither 16 or 18 you will 

proceed like this: 

16 

18 

128 

16 


288 


But if you know thè table of 16, your calculations would be: 

16 x 18 = 16(10 + 8) = 16 x 10+ 16 x 8 = 160+ 128 =*288 
Or, if you know thè table of 18; your calculation would be 

18 x 16 = 18(10 + 6) = 18 x 10+ 18 x 6 = 180 + 108 = 288 
lf you can, you remember thè table upto 30 or 40. lt will be 
prccious for you. 

Note: (1) You should try thè above two methods on some more examples 
to realise thè beauty of tables. Try to cvaluate: 

19 x 13'; 17 x 24; 18 x 32 (18 x 30 + 18 x 2 = 540 + 36 = 576); 
19 x 47; 27 x 38; 33 x 37 ctc. 

(2) All thè above calculations should be done mentally. Try lt 


(hi) Learn tlie one-line Multiplication or Divisimi method from liti* 

bt,0k Method of faster multiplication is given in thc second chapter. 
I think it is thè most important chapter of this book. MultiplicaUon .s 
used in al most all thc questiona, so if your multiplication ts fcs 7°“ 
can save at least 35% of your usuai lime. You should leairi to use thè 
faster one-line method. It needs some pracOce to use this method 
frequently. Tlte following example will show you how this method saves 
your valuable time. 

Ex. Multipl^y ^ ^ follow thè one-line method of multiplication, you 
will calculate like: 

549 

36 

3294 

1647 


19764 

tf this method takcs 30 seconds 1 assure you that one-line 
method given in this hook will take at thè most 15 seconds. Iry it. 

One-line method of calculation for Divistoli is also very much 
useful. You should lcam and try it if you ftódjt ìnterestmg. But, as 
Ai vìkìotì is Icss used, some of you may avoid this chapter. 


(ii) LEARN thè one-line Additlou or Subtractìon method from this 

In thè first chapter we bave given some methods of faster 
addition and sublraction. Suppose you are given to calculate: 

789621 - 32169 + 4520 - 367910 - .... 

If you don’t follow this book you will do likè: 

789621 32169 

44520 +367910 

794141 400079 

794141 

-400079 

394062 

The above method takcs tbree steps, i.e. (i) add thc two +ve 
values; (ii) add thè two -ve values; (iii) subtract thè second addition from 
thè first addition. : 

But you can see thc one-step method given in thè chapter. Ha\e 

mastery over this method. lt takes less writing as well as calculating time. 


(iv) Learn thè Rule of Fractlons Q . 

In (he chapter Ratio and Proporteli on Page No 239,1 have 
discusscd this rule. Lt is thè faster form of umtary method. Itus nothing 
but simplified form ofRule of Tl.ree and Rule of Proporbona B™, 
No doubt, it works faster and is used in almost all thè mathemati 
questions where unittiy method (AikikNìyam) isused. See thè following 

El^f 8 men can reap 80 hectìres in 24 days, how matiy hcctares can 36 
men reap in 30 days? ' . 

Suln: 1 don’t know how much time you will take to answerthe ques 
but if we follow thè mie of ftaction our calculation would be: 

80 xy-* |j-450hectarcs. 

In this hook this method is used very frequently. It is only when 

you go Ihrough thè vaiious chapters of this book that you will find how 
wonderful thè method is. 
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It savès at least half of your usuai lime. I think (his method 
should be adopted by all of you at any cost. First leam it and then use it 
whefcver you cari. 

So, these four points are necessary for your strong and finn 
start. And only strong and firm start is thè kèy to sure success. 

(B) Clear thè Fundamentals beli ind each chapter 

There are 36 chapters in this hook. Each chapter has some 
important basic fundas. Those fundas should be clear to you. Any doubt 
with thè basics will haniper your further steps. Now thè question arises 
- what are those basic fundas? Naturally, for each chapter, there are 
different fundas. I will discuss one chapter and its basic fundas. You can 
understand and find thè sanie with different chaptcrs. My chapter is - 
PARTNERSHIP (011 page 265) 



It is naturai that your fundas of ratio should be clear bcfoie 
going throLtgh this chapter. Now, you can understand what I actually 
mean by thè fundas. In a similarway, you can collectall thè fundas and 
basic formulae at one place. 

(C) More and More Examples 

You are suggesied to go through ai many examples as possi* 
ble. Each question given in examples has some uniqueness. Mark itand 
keep it in inind. To collect more examples of different types you may 
con sull different books availablc in thè market. 

(D) Use of Quicker Formulae 

Before going for quicker formula I suggest you to know thè 
dctail method of thè solution as well. So scc thepioofs ofall thè formulae 
carefiilly. Once you get familiar with thè detail solution, yoU find it easier 
lo understand thè quicker method. Direct Formulae or Quicker Metliods 
save your valuablc timo bui tliey Iiave very high potential’of cteating 


confiision in their usagc. So you should know where thè particulai 
formula should be used. A little change in thè questions may lead you to 
wrong solution. So be caratili before using them. In case of any confii- 
sion, you are suggested to solve thè questions without using direct 
formula or quicker method. 

Only fiequent use of thè quicker methods can make you pertect 
in Quicker Maths. 

After covering all thè chapters and knowing all the methods, 
you should be prepaied for practice. 

3. Practice of Maths Paper 

(A) Pattern of paper 

You should know the pattern and styleof the question paper of 
the exam for which you are going to appear. Suppose.you are preparing 
for Bank PO exam. You should know that maths paper consiste of 50 
questions. Out of which 15-20 questions are from Data Analysis, 5 
Questions from Data Sufficiency, 5-IO are from Numerìcals (Calcula- 
tion based), and 20-25 are from Mathematica! Chapters (Ilice Profit & 
Loss, Percentage, Partnership, Mensuration, Time & Work, Train, Speed 
etc.). In other exams it may be different. The pattern can be known from 
previous papers. 

(B) Collectìon of Previous Papers às well as sample papers 

If you can, you should arrange as many as possible numbers of 
previous and sample papers. There are many sources: Guides, Books, 
Magazines etc. The most standard and reliable sets are available in the 
magazine Banking Seiyices Chronicle. Al so, with olir Córrespondence 
Course we give at least 60 sets of math papers separately and 60 sets of 
maths with foll-lcngth Practice Sets (of 225 Questions). 

(C) Now start your practice: 

From the beginning to the end, thè compiete session of practice 
should be divided into five parts. 

Part (i): Take your first test with previous paper without taking lime into 
consideration. Try to solve all questions. Note down the total time 
and score in your performance diary. Also note down the 
questions which look more than one minute. Now you bave to 
find out the reason of your low performance, if it is so. Naturally, 
you would find the following reasorj§: 
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« Some questions were diffidi» and time-consuming. 

• Some questions were urtsolvable for you. 

• You losly.our cqncentration. . 

• You (ost your patiéhce. 

• Yòu did more writing Job. 

• You could not use Qulcker Methods. 

Try to find out thè Solutions to all tbe above problema. Ifany 

of thè questions was diffidili for you, il means your miOal 
preparation was not good: But don’! worry. Go through that 
chapter again and clear your basic concept. Because thè standard 
ofquestion is always withinyour reach. lf you have passed your 
lOth exam with maths, you can solve uìl thè questions. You 
should take al least 10-12 tests in this part. 
par! (ii); This time thè paper may be eithcrprevious or model (sample). 

1 Fix your alloted period (say 50 minutcs for PO). And solve as 
many questions as possible within that period. Once you bave 
compieted your test, count thè number of correct questions. Noie 
down thè numbqr of questions solved by you and thè no. oi correct 
Solutions in your performance diary. Now you can fi'iajhe 
rcasons for your lo w scoring. If thè reasons are thè sanie as m Part 
(1) you try to resolve thè problem again. Take at least 5-6 tests m 
this pari. After analysing your performance and problcms you 
should be ready for your third part of test. 

Part (ili): This time you try to solve all thè questions withm a time penop 
fixed by you ih advance. This period should be less than that tor 
thè tests in pari (ii). lf you couldn’t do it, try it again on another 
test paper. Pari (iii) should not be considered compieted unles$ 

vòu liave achiòved your goal. < 

Par! (iv)i After completion of part (iii), you need to increase your speed, 
This part is penultimate stage of your final achievemcnt. you 
should try to solve thè complete paper of maths within a minimum 
possible time (say, 30-35 minutes for PO paper). This part ma* 
take 3 to 4 months. Keep patiencc and go on prabticing. » 

Part (v): This is thè last pari of your practice. After part(iv), you shoul| 
take your test with complete full-lcngth paper (225 questions foj 
PO). * 


Addition 

In thè problem of addition we have two main factors (speed 
and accuracy) under consideration. We will discuss a method of addi¬ 
tion which is faster than thè method used by most people and also has a 
higher degree of accuracy. In thè latter part of this chapter we will aìso 
discuss a method of checking and double-checking thè results. 

In using conventional method of addition, thè averagc man 
canno! always add a fairly long colunin of figures without making a 
mistake. We shall leam how to check thè work by individuai columns, 
without repeating thè addition. This has several advantages: 

1) We save thè labour of repeating all thè work; 

2) We locate thè error, if any, in thè column wherc it occurs; and 

3) We are cena in to find error, which is not necessary in thè conven¬ 
tional method 

This last point is something that most people do not realise. 
Each one of us has his own weaknesses and own kind of proneness to 
commit error. One person may have thè tendency lo say that 9 times 6 
is 56 If you ask him directly he will say "54”, but.in thè middle of a long 
calculation it will slip out as 'W. If it is bis favouritc eiror. he would 
be likely to repeat ìt when he checks by repetition. 

Totalling in columns . , _ ■ 

As in thè conventional method of addition, we write thè figures 
to be added in a cólumn, and under thè bottom figure we draw a line, so 
that thè total will be under thè column. When writing them we remember 
that thè mathemetical mie for placing thè numbers is to align thè 

right-hand-side digits (when there are whole numbera) and lite decimai 
points (when there are decimals). For example: 

Rlght-hand-side-digits Decimai 

alignment ftlignmen! 

423 4 { l 05 

823 8 251 

64 6 539.652 

53 2 i 2431.0003 

3 5 0 • 49.24 

9989 

The conventional method is to add thè figures down thè 
ricrKi-hand r.olumn. 4 ulus 8 dIus 6, and so on.You can do this if you wish 
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in thè new method, but it is noi compuisory; you can begin working on 
any column. But for thè sake of convcnience, we wi!l start on thè 
right-hand column. 

We add as we go down, but we "never coutìt higher than 10". 
That is, when thè running total becomes greater than 10, we reduce it by 
10 and go ahead with tlie reduced figure. As we do sO, we make a stnall 
tick or check-matk besidc thè number that made our total higher than 10. 

For cxamplc: 

4 - 

8 4 plus 8,12 : this is more than 10, so we subtraet IO from 12. Mark ; 

a liek and start adding again. \ 

6 6 plus 2,8 

1 1 plus 8,9 • 

0 0 plus 9, 9 

9 9 plus 9, L8: mark a tick and reduce 18 by 10, say 8. v| 

The final figure, 8, wiil be written under thè column as thè 4 
"running total". 

Next we count thè ticks that we bave just made as we dropped J ‘ 
10*s. As wehave 2 ticks, we write 2 under thè column as thè "tick figure". 
The example now looks like this : j 

4234 
8238" 

646 

5321 

350 

998 ^ 


running total : 8 

ticks : 2 


If we repeat thè same process for each of thè columns we reach thè resulti 



4234 


823# 




5321 


350 


ms 

running total : 

6558 

ticks : 

2222 


Now we arrive at thc final result by adding together thè running 
total and thè ticks in thè way shown in thè following diagram. 
running total : 

ticks : 


Total : 

Save more tinte : We observc that thè running total is added to thè ticks 
below in thè immediate right column. This addition of thè ticks with 
immediate left column can be done in single step. That is, thè number of 
ticks in thè first column from right is added to thè second column from 
right, thè number of ticks in thè 2nd column is added to thè third column, 
and so on. The whole method can be understood in thè following steps. 
4234 

8 2 3 t 

c* . 646 

Step L 5 3 2 1 

3 5 Ò 

9 9 8 £ 


Total : 8 

[4 plus'8 is 12, mark a tick and add 2 to 6, which is 8: 8 plus 1 
is 9; 9 plus 0 is 9; 9 plus 9 is 18, mark a tick and write down 8 in thè first 
column of total-row.] 

42 3 4 
823 

StepIL 5 3 2 1 
350 
99SV 


Total: 7 8 

[3 plus 2 (n\imber of ticks in first column) is 5; 5 plus 3 is 8; 8 
plus 4 is 12, mark a tick and carry 2; 2 plus 2 is 4; 4 plus 5 is 9; 9 plus 8 
is 17, marie a tick and write down 7 in 2nd column of total-row.] 

In a similar way we proceed for 3rd and 4th columns. 


mv 
0 2 2 2 2 0 

2 8 7 7 8 
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* 23 * 

<Mó 

5 3 2 1 

3 5 0 • ; 

MU 

Total: 2 8 7 7 8 

Note : We sec that In thè leftmost colunin we are left with 2 ticks. 
Write down thè number of ticks in a columii left to thè leftmost 
coluran. Tbus we get thè answer a little earlier tban thè previous 
method. 

One more illustration : 

Q*. 707.325 + 1923.82 + 58.009 + 564.943 + 65.6 » ? 

Solution : 

707.325 

YM.Ì2 

5$.00? 

<>5.6 


5 plus 0 is 5; 5 plus 9 is 14, mark a tick in rough area and carry 
over 4; 4 plus 3 is 7; 7 plus 0 is 7, so write down 7. During this we strike 
off all thè digils whicb are used. It savcs us ftom confusici! and duplica- 


tioti. . . 

Step HI. Add thè number of ticks (in rough) with thè digits m 2nd places. 
and crase that tick troni rough. 

707.3^5 + 1923.8# + 58.0$? + 564.9f? + 65.6$=_97 

1 (number of tick) plus 2 is 3; 3 plus 2 is 5; 5 plus 0 is 5; 5 plus 4 is 9 
and 9 plus 0 is 9; so write down 9 in its.place. 

S<CP 707.$$ + 1923.$# + 58-99^ + 564$$ + 65.$# « __697 

3 plus 8 is 11; mark a tick in rough and carry over 1 ; 1 plus 0 is 1 ; 1 plus 
9 is 10, mark another lick in rough and carry ovbr zero; 0 plus 6 is 6, so 
put down 6 in its place. 

Step V. 

Last Step : Following thè same wav get thè result: ,, 

#7.3# + + + $64.$4$ + 65.è09 - 3319.697 

Addition of numbers (wlthout decimala) writtcn in a row form 

Q. 53921 +6308 +8G+7025+11132 = ? 

Soln : Step l: 53921 + 6308 + 86 + 7025 + 11132 =-2 


Total: 3319.697 j 

You may raise a questi on : is it necessary to write thè numbers 
in column-fòrm? The answer is ‘no’. You may get thè answer wilhout 
doing so. Question writtcn in a row-form causes a probleni of alignment 
If you get command over it, there is notiling better than this. Por initìal 
iStage, We suggest you a method which would bring you out of tbe 
alignment problem. 

Step I. "Put zeros to thè tight of the last digit after decimai to make thè 
no. of digits after decimai equal in each number." 

For example, (he above question may be written as 

707.325 + 1923.820 + 58.009 + 564.943 + 65.600 
Step IL Start adding the last digit from tight. Strike off the digit which 
has been dealt with, If you don’t cut, duplication may occur. During 
runmng total, don’t exceed 10. That is, when we exceed 10, we mark a 
tick anywhere near about our calculation. Now, go ahead with the 
number exceeding 10. 

707.32$ + 1923.82$ + 58.00$ + 564.94$ + 65.60$ = 


Step II : 53921 +6308 + 86 + 7025+ 11132 =_72 

Step ni: 53921 + 6308 + 86 + 7025 + 11132 = _ _ 472 
Step IV: 53921 + 6308 + 86 + 7025 + 11132 = _ 8472 
Step V: 53921 + 6308 + 86 + 7025 + 11132- 78472 

Note : One should get good coinmand over-this method because it is 

very much useful and fast-ealculating. If you don’t undersUnd it, try 

again and again. 

Àddition and subtraction in a single row 

Ex. 1: 412 - 83 + 70 = ? 

Step I: For units digit of our answer add and subtract the digits at units 
places according to the sign attachcd with the respectjve numbers. 
For example, in thè above case the unit place of our temporary 
result is 
2 - 3 + 0 = -1 


7 



Addìtion 
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. 

So, write as: ’ 11 ’ # ‘ 

412 - 83 + 70=_(-1) 

Similarly, thè temporary value at tens place is 
1 - 8 + 7 = 0. So, write as: 

412-83 + 70“_(0) (-1) 

Similarly, thè temporary value at hundreds place is 4. So, we write 
as: . 

412 - 83 + 70 = (4) (0) (-1) 

Step II s Now, thè above temporary figures ha ve to thè changedinto reai 
value. To replace (-1) by a +ve digit we borrow from digits at tens 
or hundreds. 

As thè digit at tens is zero, we will bave to borrow from hundreds. 
We borrow 1 from 4 (at hundreds) which becomes 10 at tette 
leaving 3 at hundreds. Again we borrow 1 from tens which 
becomes 10 at unils place, leaving 9 at tens. Thus, at units place 
10-1-9. Thus our final result = 399. 

The abóve explanati on can be represented as 

(-D (10) (-1) (10) 

(4) (0) (-1) 

(3) (9) (9) 

Note: The above explanation is easy to understand. And thè method is 
more easy to perform. If you practise well, thè two steps (I & II) 
can be porformed simultaneously. 

The second step can be perfonned in another way like: 

(4) (0) (-1) = 400 -1 = 399 

Ex. 2: 5124- 829 + 731 -435 

Sol»: According to step I, thè temporary figure is: 

(5) (-4) (0) (-9) 

Step II: Borrow 1 from 5. Thousands place becomes 5 -1 = 4.1 borrowed 
from thousands becomes 10 at hundreds. Now, 10 - 4 - 6 at 
hundreds place, but 1 is borrowed for tens. So digit at hundreds 
becomes 6 - 1 = 5. 1 borrowed from hundreds becomes 10. 

Agaiu we borrow 1 fìom tens for units place, after which thè digit 
at tens place is 9. Now, 1 borrowed from tens becomes 10 at units 
place. Thus the result at units place is 10-9 = 1. 

Our required answer = 4591 
Note: After step I we can perform like: 

5 (-4) (0) (-9) - 5000 - 409 = 4591 


But this method can’tbe combined with step 1 to perform simul- 
taneously. So, we should try to understand steps I & TI well so 
that in future we can perfocm them simultaneously. 

Ex. 3: 73216 - $396 + 3510 - 999 = .? 

Soln: Step 1 gives the result as: 

(7) (-2) (-5) (-16) (-9) 

Step II: Units digit = 10 - 9 = 1 [1 borrowed from (-16) results -16 -1 - -17] 
Tens digit = 20-17 = 3 [2 borrowed from(-5) results-5 -2"-7] 
Hundreds digit =10-7=3 [1 borrowed from -2 results -2 -1 = - 3] 
Thousands digit = 10 - 3 * 7 [1 borrowed from 7 results 7-1=6) 
So, the required value is 67331. 

The above calculations can also be started from leftmost digit as 
dono in last two examples. We have started from rightmost digit 
in this case. The result is the same in both cases. But for the 
combined opcration of two steps you will bave to start from 
rightmost digit (i.e. units digit). See Ex. 4. 

Note: Other method for step li: (- 2 ) (-5) (-16) (-9)=(-2) (-6) (-6) (-9)=-(2669) 
/. Ans = 70000-(2669) = 67331 
Ex. 4: 89978- 12345-36218 = ? 

Soln: Step I: (4) (1) (4) (2) (-5) 

Step II: 4 14 15 

Single step solution: 

Now, you must leam to perform, the two steps simultaneously. 
This is the simplest example to understand the combined method. 
At units place: 8 - 5 - 8 = (-5). To make it positive we have to 
borrow from tens. You should xemember that we can't borrow 
from -ve value i.e., frgm 12345- We will have to borrow from 
positive value I.e. from 89978. So, we borrowed 1 from 7 (tens 
digit of 89978): 

H) 

89978- 12345 -36218 =_5 

Now digit at tens: (7 -1 =) 6 -4-1 = 1 
Digit al hundreds: 9 - 3 - 2 = 4 
Digit at thousands: 9-2 -6= 1 
Digit at tcn thousands: 8 -1 - 3 = 4 
/. the required value = 41415 
Ex. 5: 28369 + 38962 - 9873 = ? 

Soln: Single step solution: Units digit ~ 9 + 2 - 3 = 8 

Tens digit = 6 + 6 - 7 = 5 HUndreds digit -- 3 + 9 - 8 = 4 
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Addition 


Thousands digit - 8 + 8- 9-7 

Ten thousands digit -2 + 3-5 rcquìrcd valuc = 57458 
Ex. 6: Solve Ex. 2 by single-step method. 

Soln: 5124-829+ 731 -435- . 

Units digit: 4 - 9 + ì - 5 = (-9). Boitow 1 from tens digit of thè 
positive valuc. Suppose wc borrowed from 3 of 731. Theo 
• l 

5124 - 829 + 73 1 -43S-__J . j j . 

Tens digit: 2 - 2 + 2 - 3 = (-1). Boitow 1 From hundreds digit ot 
+vc value. Suppose we borrowed from 7 oF731 : Then 
-1 -1 

5124- 829 + 7 3 1 - 435 = „ 9 l 

Hundreds digit: 1 - 8 + 6 - 4 = (-5). Boitow 1 from thou&uub 
digit of+ve value. We hàvc only óne such digit, ì.e. 5 of 5124. 
Then 

.1 -i -1 

5 1 24-829 + 7 3 1 -435 = 4591 

(Thousands digit remains as 5 - ! = 4) . , . 

Now you can perform thè wholc calculation m a single step 

withoul writing anything extra. 

Ex 7: Solve Ex. 3 in a single step without writing anything other than 
thè answcr. Try it yourself. Don’t move to next example unni you- 
can confidently solve such questions within seconds. 

Ex. 8:10789 + 3946- 2310- 1223 = ? 

Soln: Whcnever we get a valuc more thàn 10 after addition of all thè units 
digito, we will put thè units digit of thè result and carry over thè tens 
digit. We add thè tens digit to +ve valuc, not to thè -ve value. 
Similar method should be adopted for ali digito: 

\ 0 + 7 + 8 9 + 3946 - 2310 - 1223 - 11202 
Note: 1. We put+1 over thè digits of +ve value 10789. It can ateo be put 
over thè digits of 3946. But it can’t be put over 2310 and 1223. 

2. In thè cxam when yoii are free to use your pen on question paper 
you can alter thè digit with your pen instead of writing +1, +2, -1 
-2 .... over thè digits. Hence, instead of writing 8, you should wnt 

9 over 8 with your pen. Similarly, writc 8 in place oi 7. 

Ex. 9: 765.819 - 89.003 + 12.038 - 86.89 = ? 

Snln: First, cquatc tlie number of digits after decimato by putting zeroes 
atthe end. So,?-765.819 - 89.003 + 12.038 - 86.890 


Now, apply thè same method as done in Ex. 4,5,6,7 & 8. 

7 6 5. 8 V 9 - 89.003 + 12.038 - 86.890 - 601.964 

Method of checking tlie calculation : Digit-sum Method_ 

This method is also calfed thè nlnes-remainder method. Ihe 

conceptof digit-sum consistsofthis: 

I We get thè digit-sum of a number by "adding across” thè number. bor 
instance, thè digit-sum of 13022 is 1 plus 3 plus 0 plus 2 plus 2 is 8. 

n We always reduce thè digit-sum to a single figure if it is not already 
a single figure. For instance, thè digit-sum of 5264 is 5 plus 2 plus 6 
plus 4 is 8 (17, or 1 plus 7 is 8). 

III. In "adding aerosa" a number, we may drop out 9*s. Thus, il we happe^ 
to notice two digits that add up to 9, such as 2 and 7, we ignore botti oi 
them; so thè digit-sum of 990919 is 1 al a glance. (If we add up 9 s we 
gel (he same result.) 

IV. Because "nincs don’t count” in this process, as we saw in 111, a 
digit-sum of 9 is (he same as a digit-sum of zero. The digit-sum of 441, 

for example, is zero. 

Ouick Addition of Digit-sum : When we are "adding across a number, 
as soon as our running total rcachcs two digito we add frese two together, 
and goahead with a single digit as our new running; total. 

For example :To gettile digit-sum of 886542932851 wedolike. 8p us 
8 is 16, a two-figure number. We reduce this 16 to a single figure. 1 plus 
6 is 7. We go ahead with this 7 ; 7 plus 6 is 4 (13, or 1+3-4), 4 plus 5 is 
9, forget il. 4 plus 2 is 6. Forgct 9 .... Proceedmg this way we get thè 

dicit-sum guai to 7. ■- _ 

For decimato we wórte exaelly thè same way. But we don t pay any 
attention to thè decimai pomi. Ihe digit-sum of 6256, forcxample, is 1. 
Note : U is not necessaty in a practical sense to understand1 why thè 
method works, but you will see how intcrestmg this is. The basic 
fact is that thè reduced digit-sum is thè same as thè remainder 
, when thè number isdividedby 9, ...... 

For example : Digit-sum of 523 is 1. And also when 523 is divided by 
9, we get thè remainder 1. 

Checkingof Calculation ^ . #li . 

Basic rule : Whatever wc do to thè numbers, we also do to their 
digit-sum; then thè result that we getfrom thè digit-sum of thè 
.. u* 4,\ tilt» of thè ariswer.. 


QU1CKER MATHS 


For example : 

Thenumber: 23 + 49 + 15-5-30=117 . - 

The digit'sum :5+4+6+ 3=0 
Which reduces to : 0=0 

This mie is also appli cable to subtraetion, multiplication and 
upto some exient to divisìon also. These will be discussed in thè coming 
cliapters. We should take another example of addition. 

1.5+ 32.5+ 23.9= 57s9 - 

digit-sum: 6 + 1 + • 5 = 3 
or, 3 =. 3. 

Thus, if we get LHS - RHS we may conclude that our calculation is 
correct. 

Sample Question : Check for all thè calcutìons done in this chapter. 
Note : Suppose two students are given to solve thè following 
questioni! .5+32.5 + 23.9 = ? 

One of ihem gets thè solution as 57.9. Another student gets thè 
answer 48.9. If they check their calculation by this method, both of them 
get it to be correct. Thus this method is not always fruitful. If our luck is 
against us, we niay approve our wrong answer also. 

Addition of mixed mimbers 

Q- 3 5 + 4 ! 49 r ? 

Solution : A couventional method for solving this question is by con- 
vérting each of thè numbers ulto pure fractional numbers first and then 
taking thè LCM of denoruinators. To save time, we should add thè whòle. 
numbers and thè fractional values separately. Like bere. 


9j = (3+4+9)+- + ? + T 


=16 + 


15 + 24 + 10 


—f 


= {16 + l) + f-17 + f = 17f 

Q ’ 5 3 >4 6 + 2 4“'Ì 
S».n :( 5-4 + 2-l) + f|4 + |-t| 


= 2 + 


8 ~ 2 12 9 ~ 3 N = HH +1 - 3 



Multiplication 

Special Cases 

We suggest you to remember thè tables up to 30 because it 
saves some valuable time during calculation. Multiplication should be 
well commanded, because it is needed in almost every question ofour 
concem. 

Let us look at thè case ofmultiplicatioTi by a number more than 


MULTIPLICATION BY 11 

Stop I: The last digit of thè multipiicaad (number multiplied) is 
puf down as thè right-hand ligure of thè answer. 

Step II: Lach successive digit of thè tnultiplìcaud is added to it$ 
neighbour at thè right 
Ex.l. Solve 5892 x 11 =? 

Soln: Step I: Put down thè last figure of 5892 as thè right hand figure 
of thè answer: • • 

5892 x 11 
2 

Step H: Each successive figure of 5892 is added to its right-hand 
neighbour. 9 plus 2 is 11, pnt 1 below thè line and carry over i, 8 plus.9 
plus I is 18, put 8 below thè line and ca uy over 1. 5 plus 8 plus 1 is 14, 
put 4 below thè line ahd carry over 1, 

5892 x 11 

12 . (9+2 = 11, put 1 below thè line and' carry over 1) 


5892x 11 

812 (8+9+1 =18, put 8 below thè line and canry over 1) 

5892 x 11 


4812 (5+8+1 ■= 14, put 4 below thè line and carry over 1 ) 

Step in: The first figure of5892, 5 plus 1, becomes thè lefì-hand figure 
of thè answer: 

5892 x 11 . • 

64812 

The answer is 64812. 


• :• .j levi 
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As you see, each-figureof thè long number is used twice. It is 
firn used as a "number”, and then, at thè next stop, it is used as a 
neighbour. Looking carefùlly, we can use just one rule instead of three 
rules. And this only mie can be calléd as "add thè right neighbour" 
rule. 

We must first write a zero in front of thè given number, or at 
least imagine a zero there. 

Then we apply thè idea of adding thè neighbour W'every ligure 
of thè given number in turni 
05892 x 11 

2 As there is no neighbour on thè right, so we add 
nothing 

05892 x 11 

. 4812 -- As we did earlier 

05892x 11 

64812 - zero plus 5 plus carried-over 1 is 6 

This example shows why we need thè zero in front of thè 
multiplicand. It is to remind us not to stop too soon. Without thè zero in 
front, we might have neglected thè last 6, and we might then have thought 
that thè answer was only 4812. The answer is longer than thè given 
number by one digit, and thè zero in front takes care of that. 

Saniple Problema' : Solve thè following : 

1) 111111 x 11 2) 23145x 11 3) 89067x 11 4) 5776800x 11 

5)1122332608x 11 

Ans: 1)1222221 .2)254595 3)979737 4)63544800 

5)12345658688 

MULTIPLICATION BY 12 

To multiply any number by 12, we 
"Doublé each digit In turn and add its neighbour^. v 
This ìs thè same as multiply in£by 11 except that now we doublé tl\e 
, "pumber” belare we add its "neighbour”. 

For example : 

Ex 1: Solve: 5324x42 

. S<iln : Sten I. 05324 x 12 •< 

8 (doublé thè right hand figure and add zero, 
as there is no neighbour) 
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Step n. QS324 x 12 

88 (doublé thè 2 and add 4) 

Step III. 05324 x 12 

888 (doublé thè 1 and add 2) 

Step IV. 05324 x 12 

3888 (doublé thè 5 and add 3 (“13), put 3 

below thè line and carry over J) 

Last Sten. 05324 x 12 

63888 (zero doubled is zero, plus 5 plus 

carried-over 1) 

The answer is 63,888. If you go through it yourself you will 
fina that thè calculation goes very fast and is very easy. 

Practice Question 
Solve thè following: 

1)35609 x 12 2)11123009 x 12 3)45G789 x 12 

4)22200007 x 12 5)444890711 x 12 

Ans: 1)427308 2) 133476108 3)5481468 4)266400084 
5)5338688532 

MULTIPLICATION BY 13 

To multiply any number by 13, we 

"Treble each digit in turn and add fts righi neighbour". 

This is thè same as multiplying by 12 except that now we " treble 11 thè 
"number 11 before we add its "neighbour". 

If we want to multiply 9483 by 13, we proceed like this : 

Step I. 09483 x 13 i ' . . \. 

9 (treble thè right hand figure and write it down as 
there is no neighbour on thè right) 

Step II, 09483 x 13 

79 (8x3+3 = 27, write down 7 arìd carry over 2) 

Step DI. 09483 x 13 

279 (4x3+8+2 = 22, write down 2 and carry over 2) 

Step IV. 09483 x 13 

3279 (9x3+4+2 = 33, write down 3 and carry over 3) 

,'Last Step . 09483 x 13 , 

i 1 123279 (0x3+9+3“ 12, write it down) 

The answer is 1,23,279. 
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< In a similar way, we cari define rules for multiplication b; 

: 14,15,.... But, during these multiplications we will bave to get four o> 
five times of a digit, which is sometimes not so easy to carry over. W< 
have an easier method of multiplication for those large values. 

Can you get similar methods for multiplication by 21 and 31' 

It is not very tougb to define thè rules. Try it. 

Multiplication byl) 

Step i: Subtract thè fight-band figure of thè long number front 10. Thii 
gives thè right-hand figure of thè answer. 

Step II: Taking thè nexf digit from right, subtract ìt from 9 and add t hi 

neighbour on its righi. 

Step ITI: At thè last step, whenyou are under thè zero in front of thè Ioni 
number, subtract one from thè nèighbour and use that as thè left-ham 
figure of thè answer. 

Ext: 8576 x 9 = ? 

Soln : 08576 x 9 
77184 

Step I. Subtract thè 6 of 8576 from 10, and bave 4 of thè answer. j 
Step IL Subtract thè 7 from 9 (we have 2) and add thè neighbour 6; thf 
resultis8. ' 

Step III. (9-5)+7 =11; put ì unf.Jjr thè line and cany over 1. 

Step IV. (9-8)+5+l (carried oveSj = 7, put it down. 

Step V (Last step). We are under thè lefì-hand zero, so we reduce 
left-hand figure of 8576 J»y one, jifd 7 is thè lefì-hand figure of th< 
answer. ‘ 

Thus answer ia 77184. 

Here are a few questions for you. 

1)34x9 = ? 2)569 x 9 ? 3) 1328 x 9 = 74)56493 x 9^? 

5) 89273258 k9=? 

Answers 

1)306 2)5121 3) 11952 4)508437 5)803459322 

We don’t suggest you to give much emphasis on this rule. 
Because it is not very much easy to use. Some times it prove® ver 

lengthy also. 

Another method : A 

^Step I : Put a zero atjhe right end of the number; ie, write 85760 for 
8576. 

s - step II: Subtract thè originai number from that number. Likc 
85760-8576 = 77184 
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MULTIPLICATION BY 25 

Suppose you are given a large number like 125690258. And 
lomeone asks you to multiply that number by 25. What will you do? 
Probably you will do nothing but go for simple multiplication. Now, we 
luggest you to multiply that number by 100 and then divide by 4. 

To do so remember the two steps : 

Step I: Put two zeroes at the right of the number (as ithastobemultiplied 
by. 100 ). 

Step II: Divide it by 4. 

fio, youranswer is 12569025800+4 = 3142256450. Is it easier than your 
Itiethod? 

General Rule for Multiplication 

Having dealt in fairly sufficient detail with thè application of 
ipccial cases of multiplication, we now proceed to deal with the "General 
Pormula" applicable to all cases of multiplication. It is sometimes not 
Very convenient to keep all the above cases and their steps in miiid, so 
All of us should be very much familiar with "General Formula 1 ' of 
BlUltiplication. 

Multiplication by a two-digit number 

Ex. 1 Solve (1) 12x13 =? (2) 17x18 =? (3) 87x92 = ? 

■olii 5 (1) 12 x 13 =? 

Itep I. Multiply the right-hand digits of multiplicand and multiplier 
itìit-digit of multiplicand with unit-digit of (he multiplier). 


1 3 


6 (2x3) 

lUp II. Now, do cross-multiplication, ie, multiply 3 by 1 and 1 fty.2. 
Id the two produets and write down to the lefì of 6. 

1 2 - 



5 6 (3xl+2xl) 
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Step ITI. In thè last step we multipìy thè left-hand figures of b 
muhiplicand and multiplier. 

12 


(2) 17 x 18 = ? 
Step I. 


Step II. 


Step in. 


1 5 6 (lxl) 


6 (7 x 8 = 56, write down 6 and cany over, 
1 7 
1 8 

0 6 (lx8+7x 1+5 = 20, write down 0 

and carry over 2) 

17 .(j 

1 8 


306 <1x1+2 - 3, write it down) 


(3) 87x92 = ? 

Step I. 8 7 
• 9 2 


4 ( 7 x 2 = 14 , write down 4 and carry over 1) 


Step II. 8 7 
9 2 


ÀNSWERS 

1)2451. 2)2142 3)1634 4)5152 5) 1539 6)2277 7)2001 .8)4402 
9)629 10)8633 . ' ! - 

Ex 2. Solve (1) 325 x 17 = ? (2)4359 x 23.= ? . 

Soln(l): Siepi. 3 2 5 

i 

1 7 

5(5x7 = 35, put down 5 and carry. over 3) 
Step II. 3 2 5 / ^ 

x 

17 . 

2 5 (2x7+5x1+3=22, put down 2 and cany over 2) 
Step III. 3 2 5 

\ 

17 

5 2 5 ( 3x7+2x 1+2 = 25, put down 5 and 

carry ovet2)_ 

Note : Repeat thè cross-multlpljcation untili all die consecutive 
palrs of dlglts exhaust. lu step II, we cross-multiplied 25 and 17 
|nd In step III, we cross-multiplied 32 and 17.. 

Step IV. 3 2 5. 

\ 


04 (8x2+9x7+1 = 80, write down 0 and carry ovefl 
Step HI. 8 7 ' | 

9 2 ;jj 

8004 (8x9+8 = 80) \ 

Practice questions ^ 

1)57x 43 2)51 x42 3)38x43 4)56x 92 5)81 x 19 

6) 23 x 99 7) 29 x 69 8) 62 x 71 9) 17 x 37 IO) 97 x 89 \ 


5 5 25 (3x1+2 =5, put it down). 

(2) Step I. 4 3 5 9 


7 (9x 3 = 27, put down 7, carry over 2). 
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Step li. 4 3 


5 7 (5x3+9x2+2 = 35, put down 5 and 

carry over 3) 

StepIIL 4 3 5 9 


2 5 7 (3x3+5x2+3 = 22, put down 2, cmy over 2) 
Step IV. 4 3 5 9 


4359 4359 

23 or, . 2 3 

10 20 22 35 27 1 002 5 7 

Note : You should try for this direct calculation. It saves a lot oftime. lt 
la a very systematic calculation and is very easy to remember. Watch thè 
•bove steps again and again until you get that systematic pattern of 
Cross-multiplication. 

Multiplication by a 3-digit number 

Ex: 1. Solve (1) 321 x 132 * ? (2)4562 x 345 = ? (3) 69712 x 641 =? 
Bolli : (1) Step L 3 2 j 

1 3 2 

2 (1x2 “ 2) 

Step IL 3 2 1 


,0 2 5> 7 (4x3+3x2+2 = 20, put down 0, carry over 2) 

' V* 5 9 


7 2 (2x2+3xl — 7) . 
Step III. 3 2 1 


, 1 00 2 5 7 (4x2+2 - 10, put it down) 

We can write all thè steps together : 

4 3 5 9 
2 3 

4x2/ 4x3+2x3 /3x3+5x2/5x3+9x2/9x3 
= 10 20 22 35 27 

= 100257 ... 

Or, we can write thè answer directly without writing thè intermediate 
steps. The only thing we should keep in mind is thè "canying numb^rs”. 


3 7 2 (2x3+3x2+lxl = 13, write down 3 
and carry over 1) 


Step IV. 3 2 1 


2 3 7 2 (3x3+ilx2+l -12, write down 2 
and carry over 1) 
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Multiplication 


StepV. 


VI. 6 9 7 1 2 


4 2 3 7 2 (1x3+1 =4) , 


1 x3/3x3+lx2/2*3+3x2+1x17 2x2+3xl/ 1x2 

= 4 i2 i3 7 . 2 

= 42372 

(2) 4 5 6 2 

3 45 

4x3/4x4+3x575x4+4x5+3x6/ 5*5+4x6+3x2/ 5x6+4x2/ 2x 
= 15 37 63 58 39 l 0 

= 1573890 

(3) 6 9 7 1 2 

6 4 1 __ 

6x674x6+6x9/ Ix6+4x9+6x7/ lx9+4x 7+6*1/ lx7+4x 1+6x2/ lx 1+4x2/ \\ 
— 44 8 6 8§ «5.- 23 9 2 

-44685392 , . _ 

Note : Did you get thè clear concept of cross-roultiphcation and caro 
ing-cross-multiplication? Did you mark how thè digits in cross-multipl 
cation increase, remato Constant, and then dccrease ? Take a sharp loo 
at qucstion (3). In thè first row of thè answer, if you move from nght t 
left, you wili see that there is only one multiplication (1x2) in thè fin 
part. In thè second pari there are two (1 x 1 and 4x2), in thè 3rd part thre 
(1x7,4x1 and 6x2), in thè 4th part three (1*9,4x7 and 6x1), m thè 51 
part again thrce (1x6,4x9 and 6x7), in thè 6th pati two (4x6 and 6x5 
and in thè last part only one (6x6) multiplication. The participation < 
dicits in cross-multiplication can be shown by thè followmg diagrams. 
1.6971 2 IL 6 9 7 1 2 m.697 12 IV.697 12 V.^fl 

64 | 6 4 A 6Vl m 64 


VII. 6 9 71 2 


641 641 

For each of thè groups of figures, you have to cross-multiply. 
Multiplication by a 4-diglt number 
Example : Solve 1) 4325 x 3216 2) 646329 x 8124 

Solu : 1)4325 > 3216 = ? 

Step 1.4 3 2 5 


0 (5x6 = 30, write down 0 and carry over 3) 

Step II. 4 3 2 5 

3216 

0 0 (2x6+1 *5+3 = 20, write down 0 and cany over 2) 
Step III.4 3 2 5 


2 0 0 (3x6+2x l+5*2+2 = 32, write down 2 and carry over 3) 
StepIV. 43 2 5 

32 16 

920 0 (4x6+3x l+2x2+5x3+3 = 49, write down 9 
and carry over 4) 

StepV. 4 32 5 


3 216 

092 00 (4x1+3x24-2x3+4 “20, write down 0 
I and carry over 2) 
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Step VI. 4 3 2 5 

- A 

3216 

9 0 9 20 0 (4x2+3x3+2 = 19, write dòwn 9 and carry over 1) 
Step VII, 4 3 2 5 


32 16 


1 3 9 0 9 2 0 0 (4x3+1 « 13, write it down) 

Ans:13909200 
2.646329x8124-7 

Try this question yourself and match your steps with thè given 
diagrammatìc presentatici! of participating digits. 


Step I. 6 4 6 3 2 
8 124 

Step III. 64 6 3 

8 Ù 4 

StepV. 6463 29 


StepII. 64 6 3 


x 

8124 



124 

Step VII. 646329 


X 

8 

546 

\ 


8 124 
StepIX. 646329 



8 12 4 

Practice Problema : Solve thè following : 

1) 234 x 456 2)336 x 678 3)872 x 431 4) 2345 x 67 

5) 345672 x 456 6} 569 * 952 7) 458 x 908 8)541 x 342 

9) 666 x 444 10)8103 x 450 11)56321 x 672 12) 1278 x 569 

13)5745x 562 14)4465 x887 15)8862'x 341 
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ANSWERS 

I) 106704 2)227808 3)375832 4) 157115 5) 157626432 

6)541688 7)415864 8)185022 9)295704 10)364^350 

II) 37847712 12)727182 13)3228690 14)3960455 15)3021942 

CHECKING OF MULTIPLICATION 
Exl: 15 x 13 = 195 

digit-sum: 6x4 = 6 
or, 24-6 

or, 6-6. Thus, our calculation is correct. 

Ex 2: 69712x 641= 44685392 

digit-sum : 7 x 2 = 5 
, or, 14=5 

or, 5 = 5 Therefore, our calculation is correct. 

Ex 3: 321 x132= 42372 

digit sum : 6 x 6 - 0 
oi,3ó= 0 

or, 0 = 0 Thus, our calculation is correct. 

But if someone gets thè answer 43227, and tries to check his 
calculation with thè help of digit-suiti rute, see what happens : 

321 x 132 = 43227 
digit sum : 6 x 6 = 0 
or, 36= 0 

V 0=0 

This shows that our answcr is correct. But it is not true. Thus 
we see that if our luck is very bad, we can aprove our wrong answer. 


Divisibility 

We now take up thè interesting question as to how one can 
determine whether a ceitain given number, however large it may be, js 
divisible by a certain given divisar. There is no defmed generai rute for 
checking thè divisibility. For different divisore, thè rnles differ at large. 
We will discuss thè rule for divisors from 2 to 19. 

Divisibility by 2 

Rule: Anv number\ thè last digit of’which is either even or 0, is divisible 

by 2. 

For example: 12,86,130,568926 and 5983450 are divisible by 2 but 
13,133 and 596351 are not divisible by 2. 

Divisibility by 3 

Rule: If thè. sum of thè digiti of a number-is divisible by 3, thè number 
is aìso divisible by 3. 

For example: 

1) 123 : 1+2+3 = 6 is divisible by 3; hence 123 is also divisible by 3. 

2) 5673 : S+6+7+3 = 21; therefore divisible by 3. 

3) 89612 : 8+9+6+1+2 — 26 - 2+6 — 8 is not divisible by 3, therefore, 
thè number is not divisible by 3. 

Divisibility by 4 

Rule: Ifthe last two digits of a number is divisible by 4. thè number is 
divisible by 4. The number having two or more zeros at thè end is also 
divisible by 4. 

For example : . 

1) 526428 : 28 is divisible by 4, therefore, thè number is divisible by 4. 

2) 5300 : There are two ze't;òs at thè end, so it is divisible by 4. 

3) 134000 : As there are mòre than two zeros, thè number is divisible 

by 4. ' 

4) 134522As thè last two-digit number (22) is not divisible by 4, thè 
number is not divisible by 4. 

Note: The same rule is applicable to check thè divisibility by 25. That 
is, a number is divisible by 25 if its last two digits are either zeros 
or divisible by 25. 
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Divisibility by 5 
Rule : Ifa number ends in 5 or 0, thè number is divisible by 5. 

For example : 

1 ) 1345 : As its last digit is 5,- it is divisible by 5. 

2) 1340 : As it last digit is 0, it is divisible by 5. 

3) 1343 : As its last digit is neither 5 nor 0, it is not divisible by 5. 

DivìsibUity by 6 

Rule : Jfu number is divisible by both 3 and 2, thè number isalso divisibt 
by 6. So. for a number io be divisible by 6. 

1 ) The number should end with an even digit or 0 and 
2) The sum of its digits should be divisible by 3. 

For example : 

1) 03924 : The first condition is fulfilled as thè last digit (4) is an eve 

number and also (6+3+9+2+4=)24 is divisible by 3; therefon 
thè number is divisible by 6. i 

2) 154 : The first condition is fulfilled but not thè second, therefore, th 

number is not divisible by 6. 

3) 261 : The first condition is not fulfilled, therefore, we don’t need tq 

check for thè 2nd condition. 

Special Ca ses 

The niles for divisibility by 7, 13,17, 19 ... are very muc 
unique and are found veiy rarely. Befòre going on for thè mie, we shoul 
know some terms like "one-more" osculator and negative osculato! 

"One-more" osculator means thè number needs one more to b 
a multiple of 10. For example: osculator for 19 needs 1 to become 2 
(=2x10), tlius osculator for 19 is 2 (taken frojn 2 x 10 «* 20). Similari 
osculator for 49 is 5 (taken from 5x10 = 50). 

Negative osculator means thè number should be reduced b 
one to be a multiple of 10. For example : 

Negative osculator for 21 is 2 (taken from 2 x 10 = 20- 
Similarly, negative osculator for 51 is 5 (taken from 5x10 = 50). 
Note : ( 1) What is thè osculator for 7 ? 

Now, we look for thatmultiple of 7 which is cither less or moi 
by 1 than a multiple of 10. For example 7 x 3 = 21, as 21 is one mot 
than 2 x 10; our negative Osculator is 2 for 7. 

And 7 x 7 = 49 or 49 is one less than 5x10; our ‘one-mori 
osculator is 5 for 7. 


Divisibility 

Similarly osculator for 13,17 and 19 is : 

For 13 : 13 x 3- 39, "one more” osculator is 4 (from 4 x 10) 

For 17 : 17x3*51, negative osculator is 5 (from 5x10) 

For 19 : 19x1. "one-more 11 osculator is 2 (from 2 * 10) 

(2) Can you define osculatore for 29, 39,21,31,27 and 23. 

(3) Can you get any osculator for an e ven number or a number ending 
wilh ‘5* ? (No. But why ?) 

Divisibility' by 7 

First of all.we recali thè osculator for 1. Once again, for your 
convenience, as 7 x 3 = 21 (one more than 2 x 10), our negative osculator 
is 2. This oscuator ‘2’ is our key-digit. Tliis and only this digit is used to 
check thè divisibility of any number by 7. See how it works : 

Ex 1: Is 112 divisible by 7 ? 

Soln:Step 1.112.: 11-2x2 = 7 

As 7 is divisible by 7, thè number 112 is also divisible by 7. 

Ex 2: Is 2961 divisible by 7 ? 

Sobi: Step 1:22£ 1: 296 - 1 x2 = 294 
Step II: 224:29-4x2 = 21 
As 21 is divisible by 7, thè number is also divisible by 7. 

Ex 3: 5527783 £ : 5527783 -8x2 = 5527767 
552776 7 : 55 2776 -7x2 = 552762 
55276 2 : 55276 -2 x 2 = 55272^ 

S52Z2: 5527 -2x2-5523 
n 5,52 3 : 552 -3 x2 — 546 
M £ • 54 - 6 x 2 = 

As 42 is divisible by 7, thè number is also divisible by 7. 

Note : 1. In all the cxamples each of thè numbers obtained after thè cqual 
sign (=) is also divisible by 7. Whenever you find a number which 
looks divisible by 7, you may stop there and conclude the result 
without any hesitqtion. 

2. The abovc calcuiàtions can bc jdone in one line or even mcntally. 
Try to do so, * • / 

Divisibility by 8 

Rule: If the lost three digits of a number is divisiti oy 8, the number 
is also divisible by 8, Also, if the last three digits bfa number are zeros, 
thè number is divisible by 8. 
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Ex.1-1256 : As 256 is divistole by 8, thè number is also divisible by 8. 
Ex.2. 135923120 : As 120 is divistole by 8, thè number is aìso divisible 
by 8-- 

Ex.3.139287000 : As Ihe number has three zeros at thè end thè number 
is divisible by 8. 

Note: The sànie mie is applicable to check thè divisibilily by 125. 

Divisibiiity by 9 

Rule: ff thè sum of all thè digiti ofa number is divisible by 9, thè number 
is also divisible by 9. 

Ex.l. 39681:3+9+6+8+1=27 is divisible by 9, hence thè number is also 
divisible by 9. 

Ex.2. 456138 : 4+5+6+l+3+8= 27 is divistole by 9, hence thè number 
is also divisible by 9. 

Divisibilily by 10 

Rule : Any number which ends with zero is divisible by 10 . There is no 
need to discuss this rule. 

Divisibili^ by 11 / 

Rule: Ifthe sums of digiti at odd and even places are eqml or differ bj 
a number divisible by 11, then thè number is also divisible by 11. 

, Ex.l. 3245682 : S\ - 3+4+6+2= 15 and & - 2+5+8= 15 
As S\ = thè number is divisible by 11. 

Ex.2.283712 : S\ = 2+3+1=6 and S2 = 8+7+2= 17. As Si and S 2 differ 
by 11 (divisible by 11), thè number is also divisible by 11, 

E*.3. 84927291658 : S\ = 8+9+7+9+6+8=47 and S2 =4+2+2+l+5= 14 
As («Si - Si =) 33 is divisible by 11, thè number is also divisible by II. 

Divisibili t}' by!2 

Rule : Any number which is divisible by both 4 and 3, is also divisible 
by 12. 

To check thè divisibiiity by 12, we 

1) first divide thè last two-digit number by 4. If it is fiot divisible by 4, 
ihc number is not divisible by 12. If it is divisible by 4 then 

2) check whether thè number is divisible by 3 or not. 

Ex.1. 135792 : 92 is divistole by 4 and also (l+3+5+7+9+2=)27 
is divisible by 3 ; hence thè number is divisible by 12. 


Remark : Recali thè method for calculalion of digit-sum. What did you 
do earlier (in 1 st chaptcr)? "Forgetnine". Do thè sanie bere. For example: 
digìl-sum ofl 35792 _1 plus 3 plus 5 is 9, fbrgct it. 7 plus 2 is 9, forget 
it. .And finally we getnothing. That means all thè "forget nine" counts a 
number which is multiple of 9. Itius, thè number is divisible by 9. 

Divi sibilio by 13 ' 

Osculator for 13 is 4 (See noie). But this time our osculator is 
not negative (as in case of 7). It is ‘one-more’ osculator. So, thè working 
will bc different now. This can be scen in thè followmg examplcs. 

Ex l:Is 143 divisible by 13? 

Soin : 141: 14+ 3x4 = 26 

Sincc 26 is divistole by 13, thè number 143 is also divisible by 13. 
or, 

This working may further be simplified as : 

Step 1:14 3 

16 [4x3 (from l42) + 4 (from 143)] 

Step il: 14 3 

26/16 [4x6 (trom 1 6) +1 ( &om 16) +1 ( from 143) -.26] 

As 26 is divisible by 13, thè number is also divistole by 13. 

Note : The working of second method is also very systematic. At thè 
same time it is more acccptable bccause it has less writing work. 

Ex 2: Check thè divisibiiity of 24167 by 13. 

2 4 16 7 

26/6/20/34 [4x7 (from 24162) +6 ( from 24l£7)= 34] 

[4x4 (from 3 4) +3 (from 14) +1 (from 24167) = 20] 
[4x0 (from 2Q) +2 (from 20) +4 (from 24167) = 6] 
[4x6 (from 6) +2 (from 24167) 26] 

Since 26 is divisible by 13 thè number is also divistole by 13. 
Remark : Have you understood thè working ? If your ahswer is no. we 
suggest you to go through each step carefully. This is very simplc and 
systematic calculation. 

Ex 3: Check the divisibiiity of 6944808 by 13. 

Soln : 6 9 4 4 8 0 8 
39/18/12/41/19/32 

4x8+0 = 32 ' 

4x2+3+8 = 19 
4x9+1+4 = 41 

4x1+4+4=12 ' 
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4x2+1+9 = 18 
4x8+1+6 = 39 

Since 39 is divistole by 13, thè given nuraber is divistole by 13. 

Note : (l)This method is applicable fbr "one-more" osculator only. Se 
we can*t use this method in thè case of 7. 

(2) This is a one-line method and you don’t need lo write thè calculalion^ 
during exams. These are given merely to make you understand well. 

Divisibility by 14 

Any number which is divisible by both 2 and 7, in aho divisible 
by 14. That is, thè number's last digit should he even and at thè same 
tìme thè number should be divisible by 7. 

Divisibility by 15 

Any number which is divisile by both 3 and 5 is also dhisiblè 

byll ; 

Divisibility by 16 

Any number whose last 4 digit number is divisible by 16 is alsa\ 
. divisible by 16. 

: Divisibility by 17 

Negative osculator for 17 is 5 (see note). The working for this is thè sanie! 
as in thè caseof 7. 

Ex 1: Check thè divisibility of 1904 by 17. 

Sola: 190 4: 190-5x4 = 170 ; 

Since 170 is divisible by 17, thè given number is also divistole by 17. \ 
Note i Students are suggested not to go upto thè last calculation, 
Whenever yoil iind thè number divisible by thè given number on righi 
side of your calculation stop ftnther calculation and conclude thè restili. 
Ex 2: 957508: 

95750 8:95750-5x8 = 95710 
952111:9571 -5x0 = 9571 
9521:957 -5x1= 952 
252:95-5x2-85 

Sritce 85 is divisible by 17, thè given number is divisible by 17. 

Ex 3: 8971563: 

8 97156 2. : 897156 - 5x3 = 897141 
. S2Z14 1: 89714 - 5x1 = 89709 

8970 9:8970-5x9 = 8925 , 
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892 5:892-5x5 = 867 
862:86-5x7 = 51 

Since 51 is divisible by 17, thè given number is also divisible by 17. 

Divisibility by 18 

Rule: Any number which is divisible by 9 and has its last digit (unit-digit) 
even (or zero), is divisible by 18. 

Ex. 1.926568 : Digit-sum is multiple of nine (ie, divisible by 9) and 
unit-digit (8) is even, hence thè number is divisible by 18. 

Ex. 2.273690 : Digit-sum is multiple of nine and thè number ends 
in zero, so thè number is divistole by 18. 

Note: During thè calculation of digit-sum, follow the method of "forget 
nine". If you get zero at the end of your calculation, it means thè 
digit-sum is divistole by 9. 

Divisibility by 19 

If you recali, the ‘onc-morc* osculator for 19 is 2. The method is similar 
to that of 13, which is well known to you. Let us take an example. 

Ex 1: 149264 
Soln : 1 4 9 2 6 4 

19/9/12/11/14 

Thus, our number is divisible by 19. 

Note: You must have understood the working (see the case of 13). 





Squaring 

Squaring of a number is largely Used in mathematical calcula- 
lions. There are so many riilcs for special cases. But we will discuss a 
generai rule for squaring whieh is capable of universal application. 

This method is intimately cónnected with a procedure known 
as thè "Duplex Combination" process and is of stili greater importancc 
and utility at the next step on thè ladder, namely, thè easy and facile 
extraction of square roots. We now go on to a brief sludy of this 
procedure. 

Duplex Combination Process 

The first one is by squaring; and the second onc is by cross- 
multipiication. In the present context, it is used inboth senscs (a and 
2ab). 

In the case of a single centrai digit, the square is meant; and in 
the case of an even number of dìgits equidistant ffom the two ends, 
doublé the cross-product is meant. A few examples will elucidate the 
procedure. 

Ex.l: For 2, Duplex (D) = 2 2 = 4 
. Ex.2: For 8, D = 8 2 = 64 
Ex.3: For 34, D = 2x(3x4) = 24 
Ex.4: For 79, D - 2x(7x9) = 126 
Ex.5: For 103, D - 2(lx3)+0 2 = 6 
Ex.6: For 346, D = 2(3x6)+-4 2 = 52 
Ex.7: For 096,'D f 2(0x6)+81 = 81 
Ex.8: For 1342, D = 2(lx2)+2(3x4) = 28 
Ex.9: For 7358, D = 2(56) + 2(15) = 142 : 

Ex 10: For 23564, D = 2(2x4)+-2(3x6)+5 2 - 77 
Ex.l 1 : For 123456, D = 2(lx6)+2(2x5>f2(3x4) = 56 
Now, we see the method of squaring in the following examples. 
Exl. 207 2 = ? 

Solu : 207 2 = D for 2 / D for 20 / D for 207 / D for 07 / D for 7 
- 2 2 / 2(2 x 0)/ 2(2 x 7) + 0 2 / 2(0 x 7)/ 7 2 
-4/0 / 28 / 0/49 

= 4/0 / 28 / 0/49 

= 4/0 + 2/ 8 / 0 + 4/-9 - 42849 
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If you-have understood thè duplex method and its use in 
squaring, you may getthe answerin a line. For example: 207 2 - 4228449 
Explanatlons. 1. Duplex of 7 is 7 2 -49. Put thè unit digit (9) of duplex 
in answer line and carry thè other (4). 

2.2x0x7 + 4(carried) * 4; write it down at 2nd position. 
3.2x2x7 + 0 2 = 28; write down 8 and cany over 2. 

4.2x2x0 + 2(canied ovcr)= 2; write it down. 

5.2 2 = 4; write it down. 

Note: (1) It'therc are n dlglts io a number, thè square will have either 
2u or 2n-l digit*. 

(2) Participation of digit» follows thè sanie systematlc pattern as in 
multi plica tion. 

Ex.2: (897) 2 « 80ió42o6n049 = 804609 

Explauations: 1. 7 2 = 49; write down 9 and carry over 4. 

2.2x9x7 +• 4 (canied) = 130; write down 0 and cany over 13. 
3.2x8x7 + 9 1 + 13 = 206; write down 6 and carry over 20. 
4.2x8x9 + 20 = 164, write down 4 and carry over 16. 

5. 8 2 + 16 = 80; write it down. 

Ex. 3: (1 4 3 2) 2 = 2|0 2 53026|24 = 2050624 
Explanations: 1. 2 2 - 4; write it down. 

2.2x(3x2) = 12; write down 2 and carry over 1. 

3. 2x(4x2) + 3 2 +l“ 26; write down 6 and carry over 2. 

4. 2(1x2) + 2(4x3)+2 = 30; write down 0 and cany over 3. 
5.2(1x3) + 4 2 +3 = 25; write down 5 and carry over 2. 

6. 2(1x4) + 2=10; write down 0 and carry over 1. 

7.1 2 +1 - 2 ; write it down. 

Ex 4: (73214) 2 = 53464032 6 8 2 9i79]6 =5360289796 

Ex 5: (5432819) 2 = 29455l55ll5io2l62i22i2866i47 2 68l 
= 29515522286761 
Practice profolem: 

Q: Find thè squares of thè following numbers: 

1)835 2) 8432 3)45321 4)530026 5) 73010932 
ANSWERS / 

1)697225 2) 71098624/3) 2053993041 4)280927560676 
5) 5330596191508624 7 


Note: To find thè square of a fractional (decimai) humber, we square thè 
number without looking at decimai. After that we count thè number of 
digits after thè decimai in thè originai valuc. In thè squarci vairie, we 
place thè decimai after doublé thè number of digits after decimai in thè 

originai valuc. For example: (12.46) 2 

- 15i532 4 5sl36 = 155.2516 

Some special cases derived with belp of Duplex Combina- 
tloo Process 

1. Square of numbers from 51 to 59. 

We take a generai represenlative of thè numbers (from 51 to 
59) say, 5A. 

Now,(5A) 2 -5 2 /2x5xA/A 2 -25/10 xA/A 2 
We have; 10 x A = A0 [Likc 10 x 4 = 40,10 x 6 = 60, etc] 

(5 A) 2 ■ 257 A0 / A 2 

= (25 + A) / A 2 ; where A 2 should be written as a 
two-digit-number 

Now, we see that our duplex combination process reduces to a 
simplier form. Using thè above equation: 

Ex. 1: (51) 2 - 25 + 1 / (1) J - 26 / 01 -2601 
Ex. 2: (52) 2 = 25 + 2 / (2) 2 = 27 / 04 = 2704 
Ex. 3: (54) 2 = 25 + 4 / (4) 2 = 29 / 16 = 2916 
Ex. 4: (59) 2 = 25 + 9 / (9) 2 = 34 / 81 = 3481 

2. Square of a number with unit digit as 5. 

We take a generai representative of such number, say, A5 

Now, (A5) 2 = A 2 /2 x A x 5/5 2 
-A 2 / 10 x A/25 

= A 2 / AO / 25 [v 10 x A = A0] 

= A 2 + A / 25 
= A (A + 1) / 25 

Using thè above equation: 

Ex. X: (15) 2 = 1 x (1 + 1) / 5 2 = 2 / 25 = 225 
Ex. 2: (25) 2 = 2 x (2 + 1) / 5 2 = 6 / 25 = 625 
Ex. 3: (8S) 2 = 8 x (8 + 1) / 5 2 = 72 / 25 = 7225 
Ex. 4: (115) 2 = 11 x (12) /5 2 = 132/25 = 13225 
Ex. 5: (225) 2 = 22 x (23) / 5 2 = 506 / 25 = 50625 
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3. Square of a iiumher wich is nearer to 10 x 

Wc use thè algebvaic formula 
x 2 - (x 2 -y 2 ) + y 2 = (x+y) (x -y) + y 2 
Ex. 1 : (98) 2 = (98 + 2) (98 - 2) + 2 2 = 9600 + 4 = 9604 
Ex. 2: <103) 2 - (103 - 3) (103 + 3) + 3 2 = 10600 + 9 - 10609 
Ex. 3: (993 f = (993 + 7) (993 - 7) + 7 2 « 986000 + 49 = 986049 
Ex. 4: (1008) 2 = (1008 - 8) (1008 + 8)+ 8 2 - 1016000 + 64 =101606' 
To check th« calculation 

We use thè digit-sum method for checking calculations il 
squaring. For example: 

In Ex 1: (207) 2 =42849 

digit-sum; (0) 2 = (0) 2 
Mence, qur calculation is correct. 

In Ex 2: (897) 2 = 804609 
digit-sum: (6) 2 =18 

or, 36 = 18 or, 0 = 0 -Thus, our calculation is correct. 
In Ex 3: (1432) 2 = 2050624 

digit-sum: l 2 = 1 or, 1 =1 Thus, our calculation is coiTect. 
Note: 1. Followthe "forget-ninc” rule during thè calculation of digit-sum. 
2. Check all thè calculations mcntally. 

3 Check thè corrcctness of calculations in other examples without using 
«pcn. 


Cube 

Cubes oflarge numbers are rarcly used. During our mathemati¬ 
ca! calculations, we sometimes need thè cube value of two-digit num¬ 
bers. So, an easy rule for calculating thè cubes of 2-digit numbers is being 
given. In its process thè cube values of thè "first ten naturai nunibers”, 
ie, 1 to 10, are used. Readers are suggested to remember thè cubes of 
only thesc ” first ten naturai numbers.” 
l 3 = l, 2 3 - 8, 3 3 = 27, 4 3 = 64, 5 3 - 125," 

6 3 = 216 ? 3 = 343, 8 3 = 512, 9 3 -729 and IO 3 = 1000. 

To calculate thè cube value of two-digit numbers we pro- 
ceed like thls: 

Step I: The first thing we bave to do is to put down thè cube of the 
tens-digit in a row of 4 figures. The other threc numbers in the row of 
answer should be written in a geometrical ratio in the exact proportion 
which is there between the digits of the given number. 

Step II: The second step is to put down, under the second and third 
numbers, just two hmes of second and third number. Then add up the 

two rows. 

For example : 

Ext. 12 3 =? 

Soln. Step I; We sce that the tcn-digit in the number is 1, so wc write 
the cube of 1. And also as the ratio between land 2 is 1: 2, the next digits 
will be doublé the previous one. So, the first row is‘ 

12 4 8 

Step LI: In the above row our 2nd and 3rd digits (from righi) are 4 and 
2 respcctively. So, we write down 8 and 4 below 4 and 2 respectively. 
Then add up the two rows. 

12 4 8 

. .±1 _ 

1 7 j2 8 * 1728 

Ex 2 : 11 3 = ? (Solve it yourself.) 

Ex 3: 16 3 - ? 

Soln : 1 6 36 216 

12 72 


4 3O 129 216 = 4096 
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Explanations : 1 3 (from 16) — 1. So, 1 is our first digit in thè first row. 
Digits of 16 are in thè ratio 1:6, hence our other digits should be 1 xó=6, 
6x6=36,36x6=216. In thè second row, doublé thè 2nd and 3rd numbcr' 
is written. In thè third row, we bave to write down only one digit bclow 
each column (except under thè fast colunm which may have more than 
one digit). So, after putting down thè unit-digit, we carry over thè rest to 
add up with thè left-hand colimbi. Here, 

i) Write down 6 of 216 and carry over 21 ! 

ii) 36 + 72 + 21 (carried) = 129, write down 9 and carry over 12. 

iii) 6 + 12 + 12 (carried) = 30, wntc down 0 and carry over 3. 

. iv) 1 + 3 (carried) = 4, write down 4. 

Ex 4: 18 3 -7 

Solo: 1 8 64 512 

16 128 

5 48 243 5 12 - 5832 

i) Write down 2 and cany over 51 of 512. 

ii) 64+128+51 = 243, write down 3 and carry over 24. 

iii) 8+16+24 = 48, write down 8 and carry over 4. 

iv) 1+4 = 5 write itdown. 

Ex 5: 17 3 =? ( Solve it yoursclf) 

Ex 6: 19 3 = ? (Spive it yoursclf) 

Ex7:21 3 =? 

Solo: 8 4 2 1 [8 **2 3 ,84-2*4,4+2=2,2+2-1, sinceratici* 2:1] 

8 4 [4 x 2=8,2 xy2=4, doublé is written below] 

9 i2 6 1 = 9261 

Do you mark thè difference? If no, go through thè follòwing 
explanations. 

Step I: i) 2 3 = 8 is thc first figure (fiom left) in thè first row. 

ii) Ratio between thè two digits is 2:1, ie, thè number should be 
halved subsequently. Therefore, thè next three numbers in thè first 
row should be 4, 2 & 1. 

Step II: It should be clear to all of you bccause it lias nolhing new. 


Ex 8 ; 23 3 = ? 

Sóln: 8 12 IS 27 

24 36 _ 

12 4 I 56 27 = 12167 

Explanations: 

Step 1: i) 2' = 8 --- thè first figure (from left) in thè first row. 

ii) 2:3 => thè next numbers should be | of thè prcvious ones. So, 

wehave 8 x | =12, 12x|=l8, 18x|=27. 

Ex 9: 33 3 = ? 

Solo: 27 27 27 27 

_ M 54 __ 

35 é9 8 3 27 - 35937 

Explanations: 

Step i) 3 J - 27-thè first figure in first row. 

ii) 3:3 = 1:1 => Ihe suhsequent numbers should be thè same. 


Ex 10: 34 3 = 7 

Suln : 27 

36 

48 

64 



96 


39 

Explanations: 

123 

ISO 

64 


39 123 150 64 =39304 

nations: 

i) 3 3 = 27 - thè first figure (from left) 

in thè first fow. 

ii) Ratio is 3:4, ie, thè next numbers should be y of their 

4 4 4 

prevfous ones. Here, 27 * — = 36, 36 x - = 48,48 x — = 64. 


= 804357 


i) 9 3 = 729 --- thè first figure (from left) in thè first row, 

ii) 9:3 => 3 :1 => thè subsequent figures should be ^ of their 
previous ones. 


Ex 11:93, 3 -"*? 

Solo : 

729 

243 

81 



486 

162 

Explanations: 

804 

753 

245 
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Ex 12:97 = ? 


Soln : 

729 

567 

1134 

441- 

882 

343 



912 

1836 

1357 

343 

= 912673 


Explanations: 


i) 9 = 729 - fusi figure (troni left) in thè first row. 


ii) Ratio = 9.;: 7 


Next numbers should be — of thè previou 


ones. Therefore,729 x 567* 567 x^ = 441, 441 x ^ = 343 

Fradice Problema. 

Q. Find tlie cubes of thè fo Ilo wing. numbers. 

I. 17 2.26 3.27 4.32 5.41 6.43 7.49 8.51 9.53 10.55 

II. 57 12.64 13.67 14.69 15.73 16.77 17.88 18.92 19 

95 20.99. 

ANSWERS 

1)4913 2) 17576 3) 19683 4)32768 5)68921 6)79507 
7) 117649 8) 132651 9) 148877 10) 166375 : . 11) 185193 
12)262144 13)300763 14)328509 15)389017 16)456533 
17) 681472 18)778688 19)857375 20) 970299 

Note: Don’! use Ibis metliod fòr getting thè cubes of20,30,40,.. 
Do you know tlie other qulck method? 

Checklng thè correctness (with thè help of digìt-sum) 

Ex. 1; 12 3 = 1728 

digit sum : .X})1 - 0 ( 7+2 = 9, forgét it. 1+8'.= 9, forget it. ) 

ór, 0 — 0, thus thè cube value is correct. 
'Ex2M6 3 ~4096 

digit-sum : 7 3 = 1 

or, (49)7- 1 

or, 4x7=1 

or, 28 = 1 or, 1 - 1, Thus cube value is correct. 

Practice-Problem: Check all thè calculations ( from Ex 2 to Ex 12) 
done in this chapter. 


HCF and LCM 


Factor : One number is said to be a factor ( Gunankhand) of another 
When it divides thè other éxactly, 'lhug, 6 and 7 are factors of 42. 
Conunon Factor : A cordinoli factor of two or more numbers is a 
number that divides each of them exactly. Thus, 3 is a common factor 
0f 9, 18,21 and 33. 

Highest Common Factor (HCF) : HCF of two or more numbers is thè 
greaiest number that: divides each of them exactly. Thus, 6 is thè tiCF 
of 18 and24. Becausè there is no number grcater than 6 that divides both 
18 and 24. 

Note : The terms Highest Common Divi sor and Createsi Common 
Measure are ofìen usedin tlie sense of Highest Common Factor (HCF). 

To find thè HCF of two or more numbers 
Method I : Method of Prime Factors 

Rulc : Break thè given numbers into prime factors and then find thè 
produci ofall thè prime factors common to all thè numbers. The produci 
Wifl be thè required HCF. 

Ex. 1. Find thè HCF of 42 and 70. 

Soln: 42 = 2*3x2 

70 = 2x5x2 
HCF = 2x7 = 14 

Ex. 2. Find thè HCF of 1365,1560 and 1755. 

Soln : 1365 =2 x £x 7 \ 

1560=2x2x2x^^5*13 
1755-3 x 3 x 3 x 5 x 13 
HCF = 3 x 5 x 13 = 195 

Note : (1) In finding thè HCF, we need not break all thè numbers into 
their prime factors. We may find thè prime factors of one of thè 
litìmbers. Then thè product of those prime factors which divide 
each of thè remaining numbers exactly will.be thè requìred HCF. 
In Ex. (1), thè prime factors of 42 are 2 f 3 x 7. Of these three 
factdrs, only 2 *?nd 7 divide 70 exactly. Hc-nce, thè required HCF 
= 2 x 7f= 14 

In Ex. (2) thè prime factors of 1365 are 3 x 5 x 7 x 13. Of these 
four factors, only 3,5 and 13 divide thè other two numbers 1560 
and 1755 exactly. Hencc, thè required HCF = 3 x 5 x 13 = 195 
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(2) We must remcmber that thè quotient obtained by dividing 
numbers by their HCF are prime to each other. 

In Ex. (1)42-5- 14-3 

70-r 14 = 5. We see that 3 is prime to 5, ie, 3 can’t divide 5 exac 
In Ex. (2), 1365 + 195 = 7, 1560 + 195 = 8 and 1755 + 195 ^ 
We see that 7,8 and 9 are prime to one another, i.e. none divi 
thè other 

Mèthod II: Method of Divisimi 

Rule : Divide thè greater number by thè snialler fnimber, divide 
divisor by thè remainder, divide thè remainder by thè nexl remaindi 
and so on until no remainder isleft . The last divisor is thè required HC 
Ex. 1.42)70(1 
42 

28 ) 42 ( 1 
28 

14)28(2 

28 

0 /.HCF =14 

Note : The above mie for finding thè HCF of numbers is based on 
foHowing (wo principles: 

(i) Any numberwhich divides a certain number also divides anymultip 
of that number; for example, 6 divides 18 therefore, 6 divides an 
multiple of 18 . 

(li) Any number which divides each of thè two numbers also divid 
their sm their differcnce and thè sum and difference of any multipl 
of that numbers. 

Thus 5. being a common factor of 25 and 15; is also a factor of (25 + 
15), and (25-15). 

Again, 5 is also a factor of (25 x a +T5 x b) and of (25 x a - 15 x b), 
where a and b are integers. 

In accordance with these principles, 

HCF of 42 and 70 

- HCF of 28 and 42 f 28 = 70 - 42 ] 

- HCF of 14 and 28 [14 = 42-28] 

- HCF of 14 and 14 [ 14 = 28 - 14 ] 

HCFof42and70- 14. 

HCF of 13281 and 15844 

> HCF of 2563 and 13281 [2563 - 15844 - 13281] 
i = HCF of466 and 2563 [466 = 13281 -5 x 2563] 


= HCF of233 and 466 [233 = 2563-5x466] 

= HCF of 233 and 233 [233 = 466 - 233 ] 

HCF of 13281 and 15844 = 233 

The above discussed method is véry much interesting. It gives 
results very quickly. But one shoùld bave a good understandirig of this 
method. 

To find thè HCF of more than two numbers 
Rute : Find thè HCF of any two of thè numbers and thenfìnd thè HCF 
of this HCF and thè third number and so on . The last HCF will he thè 
I required HCF. 

U Ex. 1. Find thè HCF of 1365,1560 and 1755. 

Sciln: 1365) 1560(1 
1365 

195) 1365(7 
1365 
0 

Therefore, 195 is thè HCF of 1365 and 1560. 

Again, 195)1755 (9 

1755 

0 ^ /. thè required HCF ■ 195 

Method DJ: The work of finding thè HCF may sometimes be simplified 
by thè foHowing devices : 

(1) Any obvious factor which is common to both numbers may be 
removed before thè rule is applied. Care should however be taken to 
multiply this factor iqto the HCF of thè quotients. 

(ii) If one of the numbers has a prime factor not contained in the other, 
it may be rejected. » 

(iii) At any stage of the work, any factor of the divisor not contained in 
the dividend may be rejected. This is because any factor which divides 
only one of thè two cannot be a portion of the required HCF. 

Ex. Find the HCF of42237 and 75582. 

Solfi : 42237 = 9 x 4693 

75582 = 2x9x4199 

We may reject 2 which is not a common factor (by rule i). But 
9 is a common factor. We, therefore, set it aside (by mie ii) and find the 
HCF of4l99 and 4693. / 

4199) 4693 U /. 

4199 

494 v 
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494 is divistele by 2 bui 4199 is not We, therefore, divide 494 
by 2 and proceed wilh 247 and 4199 (by ride iii). 

247)4199( 17 

247 ! 

1729 
1729 
0' 

The HCF of 4199 and 4693 is 247. Hence, the-HCF ofthe 
originai numbers is 247 x9 = 2223. 

Note : If ihe HCF of two numbers be unity, tlie numbers must be prime 
to each other, 

To frnd thè HCF of two or more concrete quanfities 

First, thc quautities should be reduced lo thè same unit. ! 

Ex. Find thè greatest weight which can be contained exactly in 1 kg 235: 
gm and 3 kg 430 gm. 

Sol»: 1 kg235gm =?= 1235 gm 

3 kg 430 gm = 3430 gm 

The greatest weight required is thè HCF of 1235 and 3430, which will ! 
be found to be 5 gm. 

HCF of decimate 

Ride : First moke (if necessary) thè same number of decimai places in : 
all thè given numbers; thenfind their HCF as ifthey are integers and 
mark off in thè resali as many decimai places asthcre are in each ofthe 
numbers. 

Ex. 1 : Find thc HCF of 16.5,0.45 and 15. 

Solo : Tlie given numbers are equivalent to 

16.50, 0.45 and 15.00 

Slep 1: Finsi we find Ihe HCFofl650,45 and 1500. Which comcs Io 15. 

Step II j The required HCF = 0.15 

Ex. 2: Find thè HCF of 1.7,0.51 and 0.153, 

Solii : Step I : First we find thè HCFofl700, 510 and 153. Which Comes 
** to 17. 

Step II : The required HCF - 0.017 

HCF of vulgar fractions 

Def: The HCF of two or more fractions is thè highestfraction which is 
exactly divi s iòle by each of thèfractions. » 

Rule : First exprm thè given fractions in their Io west terms: 

Then HCF = - HCT ° f numeralor8 
LCM of denominatore 
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Note : The HCF of a number of fractions is always a fraction (but this 

ìs not truc with LCM). 

54 9 36 

Ex. I: Find thè HCF of— , 3yy and — 

c . „ 54 6 9 60 , 36 12 

Soln : Here, — = - . 3- = ^ ^ 

Thus, thè fractions are j and 

HCF of 6,60,12 11 6 
' LCM of 1,17,17 17 

Note : Wc see that each ofthe numbers is perfectly divisible by -jy 

Ex. 2: Find Ihe grcatest length that is contained an exact number of times 

in3~m and 8-m. 

Solo: = \ and 8| = f 

7 35 

The greatest length will be thè HC1* of — and —. 

.HCF of 7 and 35 7 , 3 _ 

thè required length - LCM 0 f 2 andT~4 “ U m 


Misceliaiieous Examples od HCF 

Ex. 1: Whal is thc greatest number that will divide 2400 and 1810 and 
leave remainders 6 and 4 respectively 7 

Soln : Since on dividing 24Q0 a remainder6 is lefì, Ihe required number 
must divide (2400 - 6) or 2394 exactly. Similarly, it must divide 
(1810 - 4) or 1806 exactly. Hence, thè greatest required number 
should be thè HCF of 2394 and 1806, i.e., 42. •' 

Ex. 2. What is thè greatest number that will divide 38, 45 and 52 apd 
leave as remainders 2,3 and 4 respcctively ? 

Soln : The required greatest number will be thc HCF of (38 - 2), (45-3) 
and (52 - 4) of 36, 42 and 48. 

Ans = 6 

Ex. 3: Find thè greatest number which will divide 410,751 and 1030 so 
as to leave remainder 7 in each case? 

Soln: The required greatest number = HCF of(410 - 7), (751 - 7) and 
(1030-7). 

Ans = 31 
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Ex. 4: Find thè greatest number which is such that when 76,151 and 2 
are divided by it, thè rcmainders are all alike. Find also 
common remainder. 

Soln : Let k be thè remainder, then thè numbere (76 - k), (151 - k) ani 
(226 - k) are exactly divistole by thè required number. Now, 
know that if two nunibers are divistole by a certain number, thi 
their difterence is also divistole by that number. Hence, t 
numbers (151 - k) - (76 - k), (226 - k) - (151 - k) and (226 - k) 

(76 - k) or 75,75 and 150 are divistole by thè required number. 
Therefore, thè required number = HCF of 75,75 and 150 = 7j 
And thè remainder will be found after dividing 76 by 75, as 
Ex. 5: The numbcrs 11284 and 7655, when divided by a certain num 
of three.digits, leavethe same remainder. Find thatnumberof 
digits. 

Soln : Thd required number must be a fector of (11284 - 7655) or 362' 
.Now, 3629 — 19 x 191 

191 is thè required number. 

Ex 6: The product of two nunibers is 7168 and their HCF is 16; find 
numbers. 

Soln: The numbers must be multiples of their HCF. So, let thè numi 
be 16a and 16b where a and b are two numbers prime to each othi 
16» x 16b = 7168 or, ab ■ 28 

Now, thè pairs of numbers whose produci is 28 are 28,1; 14, 

7,4. 

14 and 2 which are not prime to each other should be rejected. 
Hence, thè required numbers are 28 x 16,1 x 16; 7 x 16,4 x 1 
or, 448, 16; 112,64 

Common multiple: A common multiple of two or more numbers is i 
number which is exactly divistole by each of them. Thus, 30 is a commoi 
multiple of 2,3, 5,6,10 and 15. 

Least common multiple (LCM):The LCM of two or more"givetfl 
numbers is thè least number which is exactly divistole by each of them 
Thus, 15 is a common multiple of 3 and 5. 

30 is a common multiple of 3 and 5. 

45 is a common multiple of 3 and 5. s ..' - 

But 15 is thè least common multiple (LCM) of 3 and 5. 


'o find thè LCM of two or more given numbers 
lethod I: Methód of Prime Factors 
Rule: Resolve thè given numbers into their prime factors and then find 
thè produci ofthè highest power ofali thè factors that occur in thè given 
ìumbers. This produci will be thè LCM. 

Ex. 1: Find thè LCM of 8,12,15, and 21. 

Soln: 8-2x2x2=2 3 

12 = 2 x 2 x 3 —2 2 x 3 
15 = 3x5 
21=3x7 

Here, thè prime factors that occur in thè given numbers are 2, 
3,5 and 7 and their highest powers are respectively 2 3 ,3,5 and 7. 
Hence, thè required LCM -2 3 x3x5x7 = 840 
Ex. 2: Find the LCM of 18, 24, 60 and 150. 


Soln 


18=2x3x3 = 2x3* 

24 = 2 x 2 x 2 x 3 = 2 3 x 3 


60 = 2 x 2 x 3 x 5 = 2 Z x 3 x 5 
150 = 2x3x5x5 = 2x3xS 2 
Here, the prime factors that occur in the given numbers are 2, 
3 and 5, and their highest powers are 2 3 ,3 2 and 5* respectively . 

Hence, (he required LCM - 2 3 x 3 2 x S 2 - 1800 
Note : The LCM of two numbers which are prime to each other is their 
product. 

Thus, the LCM of 15 and 17 is 15 x 17 = 255 
Method TI: The LCM of several small numbers can be easily found by 
the following rule: 

Write down the given numbers in a line separating thern by 
commas. Divide by any one of the prime numbers 2,3,5,7, etc., wfiich 
wih exactly divide at least any two of the given numbers. Set down the 
quotients and the undi vided numbers in a line below the fìrst. Repeat the 
process until you get a line of numbers which are prime to one anothe.\ 
The product of all divisore and the numbers in the last line will be the 
required LCM. 

Note : To simplify the work, we may cancel, at any stage of the process, 
any one of the numbere which is a factor of any other number in 
the same line. 
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Ex. I : Find thè LCM of 12, 15,90, 108, 135, 150. 



--(2) 

—<3) 

--(4) 

--( 3 ) 


ihc required LCM =2x3x3x5x6x5= 2700 
In line ( 1 ), 12 and 15 are thè factors ol' 108 and 90 respectively, 
thercfore, 12 and 15 are stmck off. 

In line (2), 45 is a factor ofl35, thereforc 45 is stmck off. 

In line (5), 3 is a factor of 6, thcrcforc 3 is struck off. 

Note: The produci of twò nunibcrs is equa! lo Ihe produci of their HCF 
and LCM. 

For exattiple: The LCM and HCF of 12 and 15 are 60 and 3 respcctivcly. 
Multiplication of two mimbcrs -12x15- 180 
HCF x LCM = 3 x 60= 180 

Thus, wc sec that the produci of Iwo numbers is equal to thè 
product of their LCM and HCF. 


LCM of decimili* 

Ruk*: First moke (if turcessaty) diesarne number of decimai piace* in 
all thè given numbers; ! Iteti fau! their LCM as ifthey were integers, and 
ntark in lite resali as many decimai places as there are in cadi of Ihe 
numbers. 

Ex. Find (he LCM of 0.6,9.6 and 0.36. 

Soln: The given numbers are equivalent to 0.60,9.60 and 0.36. 

Now, find the LCM of CO, 960 and 36. Which is equal lo 2880. 
the required LCM = 28.80 

LCM of fractions 

The LCM of two or more fractions is ihe least fractìon or 
integer which is exaclly dìvisible by each of them. 

Rute: First express tlie fractions in their lowest ternis, then 

j (;ivt_LCM of numerator 

HCF of denominaior 


Kx. 1 : Find the LCM of 


*>M 




Soln: a) The required LCM = of 1 anc i .i. = * = 2 - 

HCF of 2 and 8 2 ^2 


,108 _36_ 1 J7 _ 42 

.375 " 125 * *25 = 25 


Thus, (he fractions are 
/. the required T.CM ~ 


36 


42 54 

25 and 55 


125 

LCM of 36,42 and 54 
1ICF of 125,25,55 

(o4 = !. ìoi = ^ 




Thus, Ihe fractions are | ,y ami y 

•' tuoicquired l cm = iSyLJJ.fsiai . ^ =63 


Nole: ln Ex I (c). see ihal thè LCM olTractions is an integer. Thus, 
we niay conclude that LCM of fractions m ly be a fractìon or an integer. 

Miscellaneous Examples on LCM 

Kx. 1: The LCM of two numbers is 2079 and their HCF is 27. Ifone of 
the numbers is 1 89, lind the other, 

Soln: The required number = M-M * HCF _ 2079 x 27 _ 

Firsi number 189 


Lx. 2: Find the feast number which, when divided by 18, 24,30 and 42 
will leave in each case (he same remainder 1 . 

Soln: Clearly, thè required number must bc greater than the LCM of 18 
24,30 and 42 by 1. 

Now, 18 = 2 x 3 2 
24 = 2 3 x 3 
30 = 2x 3x5 
42 - 2 x 3 x 7 

LCM = 3 2 x 2 3 x 5 x 7-2520 
the required number - 2520 + 1 - 2521 
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Ex 3. What is thè least number which,whcn divided by 52, lcaves 33 as 
tlTb remainder, and wlien divided by 78 leaves 59, and when 
divided by 117 leaves 98 as thè respcctive remainders? 

Seda: Since 52-33 =19,78-59 =19.117-98= 19 

We see ihat thè remainder in cadi case is less ihan thè divisor 
by 19. Mence, if 19 is added to ihc required mimber, it becomes exactly 
divisitele by 52.78 and 117. Thcrcfore, the required number is 19 less 
than ths LCM o? 52,78 and- i i 7. 

The LCM oC 52,78 and 117 - 468 
/. thè required number ~ 468 - 19 - 449 
Ex 4: Find the grcatest number of six digits which, on being divided by 
6,7,8.9 and 10, leaves 4,5,6,7 and 8 as remainders respecti vely. 
Soln. The JXM of 6,7,8, 9 and 10 = 2520 

The greatest number nf 6 digits = 999999 

Dividing 999999 by 2520, we get 2079 as remainder. Hcnce; 
thè 6-digit number divisiblc by 2520 is (999999 - 2079), or 997920. 

Silice 6-4 = 2, 7-5 = 2, 8 "6 = 2, 9-7-2, 10-8-2, the 

remainder in each case is less than the divisor by 2. 

.. thè required number = 997920 - 2 - 997918 
Ex 5: Find thè greatesl number less than 900, which is divisible by 8, 12 
and 28. ‘ ^ , 

Soln: The lcast number divisible by. 8,12 and 28 is 168. Clearly, any 
multiple of 168 will be exactly divisible by each of the numbers 
8,12 and 28. But sirice the required number is noi lo exceed 900, 
il is 168 x 5 = 840. 

Ex 6: Find the lcast number which, upon being divided by 2, 3, 4, 5, 6 
leaves in each case a remainder of 1, but when divided by 7 leaves 
no remainder. 

Soln: The LCM of 2,3,4, 5,6 = 60 

.. the required number must be - 60k H, where k is a positive mteger. 

= (7 x 8-i 4)k+ 1 = (7 x 8k) + (4k + 1) 
Mow, this number is to be divisible by 7. Whatcver may be 
thè value of k, the porlion (7 x 8k) is always divisible by 7 Mence, 
we must choose thal lcast value of k which will make 4k + 1 

divisible by 7. Putting k = 1,2,3,4, 5 etc. in succession, we fmdj 
that k should be 5. | 

.. the required number *- 60k + 1 = 60 x 5 1 “ 301 | 

Note: The above example could also be worded as follows. A pereon, 
had a number of loys to distribute among ohildren. At fìrst, he gavej 


2 toys lo each child, then 3, then 4. then 3, Ihcn «5, but was always 
left wìth one. On trying 7 he had none letl What is (he smallesl 
number of toys thal he could bave had ? 

Ex 7: What least number must bc sublrocted from 1936 so ihat the 
remainder when divided by 9, 10, 15 will lcave in each case the 
same remainder 7? 

Soln: The LCM òV), 10 and 15 = 90 

On dividing 1936 by 90, the remainder = 46 
But 7 is also a part of this remainder 
the required number = 46 - 7 ^ 39 

Ex. 8: What greatesl number can bc sublracted fremi 10,000 so that thè 
remainder mav bc divisible by 32, 36, 48 and 54? 

Soln: LCM of 32,36,48, 54 - 864 

(he required greatesl number - 10,000 - 864 9,136 

Ex. 9: What is thè least multiple of 7, which when divided by 2,3,4, 5 
and 6, leaves thè remainders 1,2,3,4,5 respecti vely? 


Soln: LCM of2,3,4,5,6-60 

Other nuinbers divisible by 2, 3, 4, 


5, 6 are 60k, where k is a 


positWc^ i=i j 2M4 3 = i>5 4 ^ and6 
remainder in cadi case is less than the divisorby l, thè required number 

- 60k - I - (7 x 8k) i (4k -1) , 4U 

Now, this number is to be divisiblc by 7. Whaiever may bc the 

value of k thè 'portieri 7 x Sk is always divisiblc by 7. Mence, we musi 
choosc the lcast value ofk which will make (4k -1 )divisto® *>y 7.1 utting 
k equal to 1,2,3, etc. in succession, we find that k simula be 2 . 
thè required munto* = 60k -1 - 60 x 2 - l =“ 119 
EXERCISKS 

1. What is the greatcst number that will divide 2930 and 3250 and will leave 

as remainders 7 and 11 resptxlively ? 

2. What is ihe least number by which 825 must bc multipì.ed io ordcr to 

produce a multiple of 715? 

• i .i ’ II/'I? ... 1A 11 e.ni< al (hi* 


numbers is 7 x 30, find the other number. 

4. Three bells commence tolling together and they toll after 0.25, 0.1 and 

0.125 seconds. After what ìnteival will they again toll together ? 

5. What is the smallesl sum of money which coniains Rs 2.50, Rs 20, 

Rs 1.20 andRs 7.50 ? 
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6. What is thè greatcst number which will divide 410,751 and 1030 so as 
to leave thè remainder 7 in each case ? 

' 7. What is thè HCF and LCM of \ , ~ and — ? 

TU 5 » 15 

«. Three men start together to trave) thc samc way around a circular track 
of 1l km. Their spceds are 4,5.5 and 8 km per hour respectively. When 
will they meet at thè starting point ? 

9. Find thè smallcst whole number which js exactly divistole bv 

.1 ,1 J ,1 ,,1 

*2 * 3 * 2 4 * 3 2 and 4 J 

l0 * LCM ,ÌmCS " ,hC HCF ° f 48 ’ 36, 72 2nd 24 conTained ™ 

11. Find thè least square number which is exactly divisible by 4, 5, 6, 15 
and 1 8. 

12. Find thè least number which, when divided by 8,12 and 16, Ieavcs 3 as 
1 r ^ na,nder m e «ch case; but when divided by 7 leaves no remainder. 

13. Find thè grcatest number that will divide 55,127 and ! 75 so as to leave 

thè same remainder in each case. J 

14. Find thè leaslmultiple of 11 which, when divided by 8,12and 16 leaves ! 

3 as remainder. ' ] 

15. What least number should be added to 3500 to makc it exactly divisible ! 

by 42, 49, 56 and 63 7 \ 


1 6. Find thè least number which, when divided by 72,80 and 88, leaves thè 
remainders 52, 60 and 68 respectively. 

17. Find thè greatest number of 4 digit*» which, when divided by 2, 3 , 4,5 
6 and 7, should leave remainder I in cadi case. 

18. Find thè greatest possible length which can be used to measure exactly 
thè lengths 7m, 3m 85cm,l2m 95cm. 

19. Find thè least number of square tiles required to pavé thè celine of a 
hall 15m 17cm long and 9m 2 cm broad. 

20. What is thè largest number which divides 77, 147 and 252 to leave thè 
samc remainder in each case ? 

21. The traffic lights at three different road crossings change alici every 48 
sec 72 sec and 108 sec. respectively. If they all change simultane- 
ously at 8:20:00 hrs, then at what rime will they again change simulta- 
neously? 


22. The HCF and LCM of two numbers are 44 and 264 respectively. If thè first 
number is divided by 2, thc quoticnt is 44. What is thè other number ? 


23. The product of two numbers is 2160 and their HCF is 12. Find thè 
possible pairs of numbers. 

24. F ind Ihe greatest number of 4 digits and thè least number of 5 digits that 
bave 144 as their HCF. 

25. Find thè least number from which 12, 18, 32 or 40 may be subtracted, 
each an exact number of titnes. 

26. Find Ihe least number that, being increased by 8 , is divisible by 32, 36 
and 40. 

27. The sum of two numbers is 528, and their HCF is 33. How many pairs 
of such numbers can be formcd ? 

28. In a school, 391 boys and 323 girls ha ve been divided into (he largest 
possible equal classes, so that each class of boys numbers thè same as 
each class of girls. What is thc number of classes ? 

29. Is it possible to divide 1 000 into Iwo parts such that their HCF may be 
15? 

30. Show that 2205 and 4862 are prime lo each other. 

31. What Jeast number must be subtracted from 1294 so that thè remainder, 
when divided by 9, 11, 13 will leave in each case thè same remainder 
67 

32. Find Ihe sum of thè numbers between 300 and 400 such that when they 
are divided by 6 , 9 and 12 

(a) it leaves no remainder; and 

(b) it leaves remainder as 4 in cach case. 

Solutions (Hints) 

1. The greatest such number will be thc HCF of (2930-7) and (3250- 1 1 ), 
i.e. 79. 

2.825 = 3 x 5x 5x 11; 7Ì5 -5x11x13 

Any multiple of 715 must have factors of 5,11 and 13. So, 825 should 
be multiplied by thè factorfs) of 715, which is (are) not prcsent in 825. 

thè required least number = 13 

3. The required number = P 3 W x = 33 q 

7 x 30 

4. They will toll together after an interval of ti me equal lo thè LCM of 

0.25 sec, 0.1 sec and 0.125 sec. 

LCM of 0.25,0.1 and 0.125 - (LCM of250,1Ó0 and 125) x 0.001 
= 500 x0.001 =0.5 sec. 

5. LCM of 2.5,20,1.2 and 7.5 - (LCM of25,200,12 and 75) x 0.1 

= 600 x 01 = Rs 60 
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6 . The required number willl bc thè HCFof (410 - 7), (751 - 7), (1030 
i.e. 31. 

7 )TCF ■ HCF of Numeratore _ 1 
LCM of Denominators 30 


LCM 


m =ì40 


' LCM of Numerators 
HCF of Denominators 1 

8. Time taken by them to complete one revolution 

_ U 11 . 11 . .,112 11 

~T ’ ~55 and YT hrsrespect,vey= “4~ 1 y and “g - 

LCMof^-Yand^- - LgMofJl,2,n 22 = 22h| 
4M 8 HCF of 4,1,8 - 1 

they will meet after 22 hrs. 

9. The required smallest num ber = LCM of thè given numbers 

10. HCF of48, 36, 72, 24 = 12; LCM of48,36, 72,24 = 144 

LCM = 12 x HCF 

11. LCM of 4,5,6,15, 18 = 180, which is exactly divisible by thè gi’ 
numbers. 

180 = 2 x 2 x 3 x 3 x 5 = 2 2 x 3 2 x 5 
Therefore, if 180 is multiplied by 5 (180 x 5 - 900) then thè numi 
ber will bc a perfect squarc as well as divisible by 4,5,6,15 and 18. * 

12. The least number which, when divided by 8, 12 and 16, ìeaves 3 
remainder 

= (LCM of 8,12,16) + 3 =48 + 3-51 

Other such numbeis are 48 x 2 + 3 = 99,48 x 3 + 3 = 147,.... 

.-. thè required number which is divisible by 7 is 147. 

Note: This is a hit-and-trial method. Can you get thè answer by th< 
defined method? (see Ex. 6). 

13. Let x be thè remainder, then thè numbers (55-x), (127-x) and (175-xj 
are exactly divisible by thè required number. 

Now, we know that if two numbers are divisible by a certain numbi 
then their difference is also divisible by thè number. Hence thè numbe 
(127-x) - (55-x), (175-x) - (127-x) and (175-x) - (55*x) or, 72,48 an L 
120 are divisible by tlie required number. HCF of48,72 and 120 = 24j 
therefore thè required number =24. 

Note: Find thè HCF of thè positive differcnces of numbers. It will serve 
your purpose quiekJy. 

14. LCM of 8, 12 and 16 = 48. Such numbers are (48 x 1 + 3) = 51, (48 
2 + 3) = 99, which is divisible by 11. 
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/. thè required number = 9. 

Note : This is a hit-and-trial method. Tiy to solveby thè detailedmethod. 

15. LCM of42,49,,56,63 - 3528; therefore, thè required least number = 
3528-3500 = 28 

16. 72 - 52 = 20, 80 - 60 = 20, 88 - 68 = 20. Wc see that in each case, thè 
remamder is Icss than thè divjsor by 20. The LCM of 72, 80 and 88 = 
7920, therefore, thè required number - 7920 - 20 = 7900 

17. The greatest number of 4 digits = 9999 
LCM of2, 3,4, 5,6,7 = 420 

On dividing 9999 by 420, we get 339 as remainder. 

thè greatest number of 4 digits which is divistole by 2,3,4, 5, 6 
and 7 = 9999 - 339 = 9660 

thè required number = 9.660 + 1 = 9661 

18. The required length = HCF of7m, 3.85m and 12.95m 
= (IICFof700,385,1295)x.Olm =35 x.01m = 0.35m = 35 cm 

119. Side ofeacb tile = HCF of 1517 and 902 = 41 cm. 

Area of each tilc = 41 x 41 cm 2 


thè number of tiles = 


1517 x 902 


814 


41 x 41 

,20. Solve as in Ex. 13. 

The required number = HCF of (147-77), (252-147) and (252-77) 

= HCFof 70, 105, 175 = 35 
l : Si.LCM of48,72,108 = 432 
t . The traffic lights will change simultaneously after 432 seconds or 7m 
12 secs. 

.-. they will change simultaneously at 8:27:12 hrs. 

Ì 22. The first number = 2 x 44 = 88 


HCF x LCM 


44x264 


= 132 


• The second number = - 

/ / o8 88 

23. HCF = 12. Then let thè numbers be 12x and 12y. 

Now 12x x I2y = 2160 .\ xy=IS 

Possible values of x and y are (1,15); (3, 5); (5,3); (15,1) 

.'. thp possible pairs of numbers (12,180) and (36, 60) 

|'14. Thc'reqùired numbers should bemultipìea of 144. We have thè greatest 
number of 4 digits = 9999. On dividing 9999 by 144, we get 63 as the 
remainder. " 

* t ' 1 .\ the required greatest number of 4 digits = 9999 - 63 = 9936 

Again, we have the least number of 5 digits = 10000 
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On dividing 10,000 by 144, we get 64 as thè remainder, 
thè required least number of 5 ' digito » 10,000 + ( 144-64) = 10,0S( 

25. The required ntmiber = LCM of 12, 18, 32,40 = 1440 

26. LCM of 32, 36 and 40 - 1440, therefore, thè required number 
= 1440- 8 = 1432 

27. Let thè numbers be 33a and 33b, ■ 

Now, 33a +■ 33b = 528 

or, 33 (a+b) = 528 /. a+b = 16 ; 

The possible values òf a and b are (1,15); (2,14): (3,13Y {4 12)' 

. (5,11); (6,10); (7, 9); and {8, 8). 

Of these thè pairs of numbers that are prime to each other are (1 15V 
(3, 13); (5,11);and (7,9). ’ 

possible pairs of numbers are (33,495); (99, 429); 0 65 363)’ 
(231,297) 

28. Number ofcla$se$ = HCFof391and323 =17 

29. If two numbers are divistile by a certain number, then tkeir sum ù 
(liso divistile by that number, 

According to this mie: if 15 is thè HCF of two parte of 1000, then 
1000 must be divisibleby 15. Butit is not so. Therefore, it is notpossible 
to divide 1000 into two parte such that their HCF may be 15. 

30. If thè numbers are prime to each otker. then their HCF should be 
unity. Conversely, if their HCF is unity, thè numbers are prime to 
each otker. In this case, thè HCF is I, so they are prime to each olher. 

31. LCM of 9,11 and 13 = 1287 

Therefore, thè number which, afterbeing divided by 9, Il and 13, 
leaves in each case thè same remainder 6 = 1287 + 6 = 1293 
thè required least number ~ 1294 -1293 - 1. 

32. The LCM of 6, 9 and 12 = 36 

(a) Multiples of 36 which lie bctween 300 aftd 400 are 324,360 and 396. 

thè required sum - 324 + 360 + 396 = 1080 
(b) Here thè remainder is 4 in each case 

So, thè numbers are (324 + 4) =) 32S and (360 + 4 =) 364. (The 
no. 396 + 4 = 400 does not lie between 300 and 400 so jt is not 
acceptable.) 

thè required sum - 328 + 364 = 692. 



Fractions 


If any unit be divided into any npmber of equal parts, one or 
more of these parls is called a fraction of thè unit. The fractions one-fr fth, 

T 2 ' 3 

two-fifths, three-fourths are wrilten ùé —, — and — respectively. 


The lower number, which indìcates thè number of equal parts 
into which thè unit is divided, is called denominato!". 

The upper number, which indìcates thè number of parts taken 
to forni thè fraction, is called thè numerator, 

lite numerator and thè denominator of a fraction are called its 


terms. 

Note: I. A fraction is unity when its numerator and denominator are equal. 

2. A fraction is equal to zero when its numerator alone is zero. The 
denominator of a fraction is always assurcd to be non-zero. 

3. A fìaction is also called a ratìonal number. 

4 . Tlie value of a fraction is not altered by multiplymg or dividing 
die numerator and thè denominator by thè sanie number, 

2 2 x 5 2*4 

“5 ’ 5 * 5 " 5 + 4 

5. When thè numerator and thè denominator of a fraction have no 
common factor, thè fraction is said to be in its lowest teims. 

.. 15 3x5 

► py ‘- — - 

| 20 4x5 

The numerator and thè denominator hàve a.common factor 5, 


15 


r» 


Ìs not' in its lowest terms. If we canccl out 5 by dividing both thè 


haimerator and thè denominator by 5, we get -, which has no common 
3 15 

fector. Hei|ce — ìs thè fraction — in its lowest terms. 

Jfhen a fraction is reduced in its lowest terms, its numerator 
and denominator are prime, tp each other Le., they have no common 
factor. 

! 6, If tlie numerator and thè denominator are large numbers, or iftheir 

pcommon factors cannpt be guessed easìly, we may find their HCF. After 
dividing thè terms by their HCF, die fraction is reduced lo its lowest term. 
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Ex.: 


385056 


715104 
385056 


Now, 


; HCF of385056 and 715104 = 55008 
385056 - 55008 7 


715104 


715104 + 55008 


23 = 


Here, -j-j ìs in ils lo west temi bccause thè terms have no common 

7. An integer can be exprcssed as a fraction with any denominai 
we wanL For example: if we want lo express 23 as a fraction whoj 
denominator is 17,.thè process will be as follows: 

23 x17 391 

17 55 17 

Proper fraction : A properfraction is one whose numerator is less ti 
thè denominator. 

For example: j^ are proper fract ions. The vaine of a 

fraction is always less than 1. 
fm proper fraction : A fraction whose numerator is equal to or grei 
than thè denominator is called an improperfraction. 

For example: are improper fractions. 

The value of an improper fraction is always more than ot eqi 
to 1. In thè above examples, 


= 4 


17 5_ 12 _ 5 18 

12 ' 12 * 7 7 9 5 

Thus, we see that an improper fraction is made up of a whol 
nymber and a proper fraction. When an improper fraction is changcd 
consist of a whole number and a proper fraction, it is callcd a min 

nurnber. In thè above examples 1-^, ly and 3— are mixed numi 

Fractions in which Ihe denominators aie poweis of 10 are calli 

decimai fraction, e. g : + eto. 

Fractions in which thè denominators are thè same are calli 
like fractions 

• „ „ , 13 19 8 20 1 5 17 . 

- For example: -, yy, yy, yy; yy.yy.yy eie. 

In this case, thè fraction having thè greatest numerator is 

greatest. 


20 19 13 8 . J_ il 

S °V > V} > VÌ > n* 12 < 12 < 12 
Fractions in which thè denominators are differcnt are called 

unlike fractions. 

13 15 379 

For example:—,y,-—,etc. 

Solved Examples : 

12 , 3 .. 125 50 48 , A 

Ex. 1: Find thè sum of a) —, J tmà 4 b ) 10 q -* 36 ' 45 2 

Soln: a) All thè fractions are in their lowest terms. 

Now, LCMof2, 3,4= 12 


Then, 


1*23 f 12 + 2) x 1 + (12 + 3Ì x 2 + {12^4) A 1 
— + T + *7 ^ il 


6 + 8 + 9 
12 


12 

23 .11 

= u = 1 li 


Note : Student s should notwr iteth e $tep 

f 12 » 21 x 1 + (12*3)x 2 + (12 + 4)x3 
“ 12 
It should be doné mentally. . 

b) First reduce thè given fractions into their lowest temis. 
125 1 50 _ 25 . 48 = 16 

100,'" 4 ; 36 18 ’ 45 15 

Now, change thè fractions into mixed numbers. 


i-'i 


= 

18 18 


16 _ . J_ 
15 " 15 


>g + ‘ì? + 'ì 


Thus, thè given expression becomes :1 4 + 1 ÌL 
Now, add all thè whole numbers together and all thè fractions together. 
Thus, fi 7 1 0 

1 J + + 'Il + 1 2 = (ltl+l+1) + [4 * 7 s + Ì 5 t. 2, 

45 + 70 + 12 + 90 
180 


4 + 


= 4+ tS - 


37 

180 


Ex.2: Solve : 


. 7 11 13 ì 
a) 9 "* 12" 16 8 
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c)3f x 81 x 
e) 50y * 14 - 
8)| + 3 


4) 10| * 91 

e, 15 3.4 

f) 2Ò X 4 X 5 

h)f ♦ 4 


Soln : a) LCM of 9,12,16,8 = 144 

Z _ li + il _ i „ 16 x7 - 11 X 12 + 13 X 9 - 18 
9 12 16 8 ~ _ 144 

, 112 - 132 4 117 -- K8 = 229 - ISO _ J79_ 

144 r 144 = i aa 


b)3-^ + 5^-.-2-l-4-2- 
; 11 "’lS- 2 22 4 10 




300 + 154 - 135 - 297 
330 

22 .1.1 


= 2 + 


± = 2 ± 
15 Z 15 


c) 3 f x 81 x n 

Change thè rnixed fraction into ari improper fi-action. Then thè 
expression becomes : 

d) l0 r9i = f*9, =f*±^± 

e) 58^,4 = f + 14=M x -L = m =4 A 


e )5S^, 4 = ™ 14 = 4*0 1 205 ,9. 

7 7 7 14 49 ^49 

Or, iftheintegralpartofthemixed number begreaterthanthedivisor 

we pr ocecd as follows : 

58^ 14 = [56 + 2^V 14 = 4 + -^x ± = 4 + ± = 4 ^ 
1 t 1) 7 14 49 ^9 

fìi5 x 3 x 4_S ' / 

J 20 4 5 " 20 


g) - - 5 - 3; when thè numerator is perfectly divistele by thè divisor, divide - 

■ a 0^3 2 

it without changing thè -s- sign into thè x sign. Ans. 7^7 




In this case, thè numerator 6 is not perfectly divisible by 4. Hcnce, 
6,61 3 

7 + 4 - 7 X 4 " 14 


Ex. 3: Simplify : 


, ili • 

3 3 23 ‘ 3 31 


4 1 

b ) 9 9 + U 3 


J1 ' " 

Sola ; ”To divide a fraction by a fraction, multiply thè fraction by thè 

reciprocai of thè divisor." • ~ . 

a) First change thè mixed number into «pi improper fraction. Thcn 


90 

108 

90 

31 

155 

23 + 

31 " 23 

108 

= 138 

. 4 

• 1 

85 

_3^ 

5 

b)9^ 

u r 

3 T x 

34 

" 6 


fracuon \ , . , ; 3 13 3 

Thus,of y is a compound fraction. And ^ of 7 “ 2 * 7 “ 14 

Comblned Operations \ 

In simplifying- fractions involving various signs and brackets' 

thè following points should be remembered. - 

(i) The operations of multiplication and division should be pcrfomiea 

before those of addition and subtraction. 

(ii) Each of thè signs x or + should be apphed only to thè number 

which immediatdy follows it. 1 


4 7 

5 

4 

7 

24 

56 i 

Ex.l. ? x- + 

24 

= 5 X 

12 * 

5 

25 

4 7 

5 

4 

12 

5 

2 

Ex. 2. j + T 2 x 

24 

■-? x 

T* 

24 

= 7 •' 

_ 4 7 

_$_ 

4 

12 

24 

1152. 

Ex 3 5^ T2 ^ 

24 

= 5* 

T x 

5 

175 


(iii) The operations witmn oracKets are ro oc caincu wi >«««. 

(iv) The rule of‘BODMAS’ is applied for combined operations. 
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Compie* Fractions : A complexfraction is one in which thè numerato) 
or denominator or both are fractions. For example 

I 8 

8 ’ 5 
7 


4 i + l 

9 2.3 


7 • 3 
9 4 

_4_ 

15 
2 
5 


are complex fractions. 


1 2 


Ex. I: Simplify (j)-£ 


09 




3+4 

6 


_ _1 _ 7 36 

19 6 X 19 


42- 

19 


* 


l _ 1 27-8 

4 9 36 36 :| 

or, multiply thè numerator and denominator by thè LCM ofthei! 
denominatore 2,3,4,9 namely 36. 

12 1 2 

Thus,^—i . 3 jlt_24 = 42 _4_ 

27-8 19 io 


Jx 36 -|*36 


3 _ 2 

4 9. 

NOte: thJmrf "d me,h0<1 W ° rkS qUÌCk ' y ’ S ° ' VC SUEg£St tha! y0U ad °P' j 

-TI , ' , 

7 J 2 


Ex. 2: Simplify: -- + 

5 -f 

3 -f 

Soluti. 




7 i 6 

Tò + 7 * 


?-■ 

J- + 6 J} 

li » "- 2 

10 5 

7 21 

3 ‘2 
47 


21 2 



3_i • . 

= 3 + 1—1 _5 x rj7_ 6 5 21 

3 5 7 10 + 5 * 6 * 5 


3 .fi x lì „ 5 7. 21 

1,3 5 ) 7 10 5 


2 5 49 _ 9 

3 : 3 1*10 2 


Ex. 3: Simplify : 3 * 3 x ^ x 


ì4ofì 


4 + 


5x5 + 5 
1 


5 ' 5 5 ( r lì 1 


c , , 5 ‘ 25 (24} 

So | n:1 


- 1^1 X y =1 X Y - 24 = 25-24 = 1 


25 5 5 

Continued Fractions: Fractions that contain an additional fraction in 
thè (numerator or thè) denominator are called continued fraction. 

1 • _ 1 


Fractions of thè forni (i) 4 + 


1 + 


1 

5+ ! 


or (ii) 


1 - 


5 + 


-! 


are called continued fractions. 

v 

Rule : To simplify a continued fraction, begin ai thè botiom and Work 
upwards. 

Ex. 1: Simplify :-—:- 


2 + 


3 + 


1+ ; 


Soln : The fraction 

1 


2 + 


3 + 7 


2 + — ] — 2 + — 

3> + — ii 

i + 5 5 
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2 4.-1 « 

19 19 


Ex. 2: Simplify : 5 +- 


6 + 


84 u 


Soln: 


•*± 


= 5 + 




= 5 + 


1 

496 

81 


10 

= 5 + 


81 

496 


= 5 


81 

496 


Note : Nò shortcut method has been derived for solving these questiona 
But you can solve these questions more quickly by 
(i) more mental calculations; and (iì) skipping thè steps. 

Miscellaneo!!* Solved Examples on Fractions 

Ex. 1: One-quarter of one-se vento of a land is sold fbr Rs 30,000. Whi 
is thè value of an eighl thirty-fifths of land ? 

Solo : One-quarter of one-seventh = y x y » — 

Now, ~r of a land cosls « Rs 30,000 

2o 

8 „ . . . 30,000 x 28 x 8 „ , _ ^ 

.\ 35* and Wl 0081 -3?—- ^ 

Ex. 2: After taking out of a purse j of its contcnts, -jy of thè rèmaindi 

was found to be Rs 7.40. What sum did thè purse contain at first ? 

1 4 

Soln : After taking out y of its contenta, thè purse remains with - of j 

contents. Now,-jy of y = Rs 7.40 or, -jy = Rs7.40 l = Rs. Ili 

Ex. 3: A sum of money increased by its seventh part amounts to Rs 40. 
Find thè sum. 

o SS 

Soln : S 4* — — Rs. 40 => -y — Rs 40 S = Rs 35 


Ex. 4: A tiain starts full of passengers. At thè tot station, it drop» 
one-third of these and takes in 96 more. At thè next, it drops one-half 
of thè new total and takes in 12 more. On rcaching thè next station, toere 
are found lo be 248 left With how many passengers did thè tram start l 
Soln :Let thè train start with x passengers. 

After dropping one-third and taking in 96 passengers, thè tram has 

+ 96 = y +96 passengers = passengers 

2x + 288 

At thè second station, thè number of passengers-‘ r ** 

Now. ^^+12 = 248 


or, 


2x + 288 -1416 
x = 564 


A “ \ 

Ex, S: Dctermine thè missing figure* (denoted by stais) in toc following 
equations, thè fractions being given in their lowest tenns. 


(1)67 x * 1 = 30 


1 1 *• 
<-*n = 1 c7 


Soln : (i) Since (6 + a fraction) is conlained (4 + a fraction) times in 30 
(because 6 x 4 is just lesa than 30), thè integrai protion of thè second 
mixed number must be 4. Then, 

-6- x 4| = 30 

JT 30 x 3 90 45 _ ,3 

or ’®7“ _ M~°74 - 7 - / 

Hence, thè missiìig digits are 7 and 4. 

- *n ’ ‘S 

The denominator in tlie first mixed number and denominator 
in thè third mixed number are in sixties, which must be a multiple of 17. 
Thus, thè equation becomes : 

1 1 * * 

4 68 ~ * T ? ’" 1 68 

or - (4 -* ) + (tì8 "T 7 ) = 1 4 68 

Since — < ^ ^ wi 11 borro w 1 ftom4. 
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Then(3 -*> ' (f - n) = ,+ ^ 

Hcncc, thè equation bccomes : 

4 — _ 2— - 
68 Z \7 ~ 68 

EXERCISES 

1. Whìcli one ofthe following is thc smallest fraction ? 

A 11 11 19. L 

Il ’ 18 ' 22 ’ 36 ’ 6 

2. What smallest fraction should be added lo 

2 7 9i 

^7 + 6— + 4— + 5 + 7— to make thè sum a whole number ? 

5 12 36 • 12 

3. What must be subtracicd from thè sum of 13-7 and 4 A to havc a 

66 66 

remainder equa! to their difference 7 

4. Find thè smallest fraclion which, when added to 7 x 77 x - 7 -x 7 gives 

5 21 10 8 

a whole number. 

5. Find out thè mi ss mg figures (denoted by slars) in thè following cqualions, 

thè fractions being given in their lovvest teims : 
a *3 *3 . * ... * .5 „ * 


Solution (Hints) 

1. Out of thc First two fractions, we see that 




ii)7 I- 


tr = ^ 


iv > 2 ì- ? f +, |-7 =0 


.1111 144 

4 *5 M5 

6. A motoreyek, before overhauling, requires ^ hour Service ti me every 90 

days, whilc allcr overhauling, it requires -g- hour scrvicc tinie every 120 

days. What fraction of thè pre-ovcrhauling Service lime is saved in thè 
latter case? 


6 x 18 < 11 x 13 


So, yY is smaller. 


Now, from yy and we see that 6 x 22 < 11 x 15, so y" « 

smaller. ^ 

Now, trom^- and 7 ^, we sec that 19 x 11 < 6 x 36, so 77 is smaller. 
11 30 

Now from —~ and ^r, we sec that 19 x 6 < 5 x 36, so — is smaller. 

.l\3 O 

/. we conclude that is thè smallest. 

Note : The above method does not need accurate calculations. You can 
decide which of thc multiplications is greater by your keen observation 
only. 

i - 3 5»4*4* 5 + 7 iì 

, 2 7 9 1 

Add only thè fraclional parts: - + — + ^ 

_ 24 1- 21 + 9 + 3 _ £7 19 _ 7_ 
“ 36 " 36 " 12 12 

Thus, to make thè exprcssion a whole number we should add 

i.A = A 
12 12 

3. Di Anace = ,3 4“ 4^ (13 ~ 4) 1 (« “ «) 

= 9 + A = 9-L 

66 33 

Sum = 13-^r + 4^r = 17'— = 17—' 

66 66 66 11 

/. therequired answer = 17-jy - 9~ 

= ,7 33 “ 9 33 = *33 

Direct formula : The required answer =-2 x smaller value 

- 2 * 4, = 4 
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«’Hr- 3 * 

iv > 2 HM-f 


. 2 15 7 3 3 

4 *? X IT X TÒ X 8 

3 37 

thè required fraction =1 - — = — 

40 40 

5. i)sf x 2 J - l«g 

• iii)8 n + 'è = 7 n 

V)* = 7j 

6 . LCM of 90 and 120 = 360 

So, in 360 days, thè pre-overhauling service timc -■ g x *-y 

and after overhauling, fhe service time = ~ x - 4 hre. 

o 120 2 

Time saved * ^ = 7 hrs 

J 2 6 

5 . 

The required answer « 4 * *4: = T . 

10 0 10 4 ' 

3 


Decimai Fractions 

E Decimai Fraction : Fractions in which thè denominatoti aie powers of 
IO are called decimai fractions. 

17 9 

For example : -fi’ To' 1000’ elC ' 

iReading «decimai : In reading a decimai, thè digits are named in order. 
PThus 0.457 is read as zero point. (or decimai) four, five, severi. 

Decimai places : The number of figure» which follow thè decimai point 
jis called thè number of decimai places. Thiifl, 1.432 has three decimai 
■ places and 7.82 has two decimai places. 

Converting a decimai into a vulgar fraction 
Rule : Wrile down thè given number without thè decimai pomi, Jor tue 
numeraior, and for thè denominator writo 1 fottowed by as nutny zeros 
as many are therefìgures after thè decimai point 
Et 1: Reduce thè following decimai valile» into thè vulgar fractions. 
a) 0.63 b) 0.0032 c) 3.013 

63 _ 0032 _ 32 

Selli: a) 0.63 = — b) 0.0032 - , 0000 - l0000 

013 - 13 

c) 3.013' - 3 1()00 - 3 jóoo 

Note : Addine zeros to thè extreme right of a decimai fraction doMnot 
change its vaine. For example: 0.9 = 0.90 = 0.9000 - 0.90000000 

Whyisthisso? . 

If numerator and denominator of a fraction contain tue sanie 


„ „ ’.v 0.53 

053 

Ex. 2 :!) — = 

321 

iii) Change 

1.53 

2.4321 

Solo : Att 

- e - 


321 


9.83051 983051 


18.53342 ' “* 1853342 


- into vulgar fraction. 

1.5300 15300 

2.4321 " 24321 


Z.43ZÌ 

Thus, to remove thè decimai, we equaté thè number of figures 
in thè decimai part of thè numerator and thè denominator (by putting 

zeros) and then remove thè decimals. 

Note : An integer may be expressed as a decimai by putting zeros m thè 

decimai part. 

Ex. : 17 = 17.0 = 17.00 
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Addition and Subtraction of Declmals 
Ride : Write do\vn thè numbers under one another, placing thè decim 
points in one column . The numhers con noto he added or subtracted 
thè usuai way. 

Ex. 3: Add together 5.032,0.8, 150.03 and 40. 

Solo : 5.032 

0.8 

150.03 
40.00 

195.862 

Ex. 4: Subtract 19.052 from 24.5. 

Solo : Here, we write two zeros to thè riglit of 24.5 and then subtract 
in thè case of integers. 

24.500 
19.052 

5.448 

Multiplication of decima!s 
I: To multiply by 10,100,1000, eie. 

Rule : Move thè decimaipoint by as many places to thè righi as man 
are there zeros in thè multiplier. 

Ex. : (i) 39.052 x 100 = 3905.2 
\ (ii) 42.63 x 1000 = 42630 
II: To multiply by a whole number 

Rule ': Multiply as in thè case of integers, and in thè product mark 
many decimai places as there are in thè multipiicand. prefixing zeros i 
necessary . 

Ex.: (i) 0.9 x 22 = ? 

Soln: Step I: 9 x 12-108 

Step II: As there is one decimai place in multipiicand, thè product 
should also bave only one decimai place. So, ans - 10.8 
Ex.: (ii) .009 x 12 = ? 

Soln : Step I: 9 x 12=108 

Step ZI: As there are three decimai places in thè multipiicand, thè 
product should also have three decimai places. So, ans = 0.108 
Ex.: (iii) .00009 x 12=7 
Soln : Step I: 9 x 12 = 108 


Step II: As there are live decimai places in thè multipiicand, thè 
product should also have live decimai places. So, we prclix two zeros to 
get thè answer. 

.-. Ans = 0.00108 

III: To multiply a decimai by a decimai 

Rule : Multiply as in integers, and in thè product mark as many decimai 
places as there are in thè case of thè multiplier and thè multipiicand 
together, prefixing zeros, if necessary. 

Ex.: (i) .61 x .07=? 

Soln: Step 1:61 x 7 = 427 

Step II: As there are (2+2=) 4 decimai places in thè multiplier and 
thè multipiicand together, thè product should also have 4 decimai places. 
But there are only three digits in thè product; so we prefix one zero to 
thè product before placing thè decimai. So, thè answer = 0.0427 

(ii) 0.2345 x 0.24=? 

Soln : Step I: 2345 x 24 = 56280 

Step II: There should be (4+2=)6 decimai places in thè product. 
Thus, answer = 0.056280 = 0.05628 

Division of Declmals 

I: When thè divlsor ls 10,100,1000, etc. 

Rule : To divide a decimai by IO, 100.1000 etc., move thè decimai point 
{, 2. 3, etc. places to thè left respectively. Thus, 

(i) 463.8 - 10 = 46.38 

(ii) 4.309+ 100 = 0.04309 

(iii) 0 .003 + 10000 = 0.0000003 

(iv) 234.789 «■ 1000000 = 0.000234789 

(v) 5.08 + 100000000 = 0.0000(H)0508 
li: When thè divisar ls a decimai fraction 

Rule : Move thè decimai pointi as manyplaces to thè righi in hoth thè 
divisor anddjvidend as will make thè divisor a whole number, annexing 
zeros to thè dividend, if necessary. Divide as in simple division and when 
you take afigurefrom thè decimai pari (ifany) ofthè dividend so altered. 
set down thè decimai point in thè quotient. 

32.5 325000 

E " ( ) 0.0064 ~ 64 5078 125 

.... 0.0323 3230 

(u) aòoon = — =m 
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Recurring Decimala 

A decimai in which a figure or set of figure» i$ repeatei 
contmually is called a recuning or perlodic or eirculating decimai^ 
The repeated figures or set offigures is called thè perlod of thè decimai.- 

For example : (1) j= 0.333. 


(2> ~ — 0 .142857 142857142857 


(3) 


0.29545454. 


Recurring is expressed by putting a bar (or dote) or. thè set of 
repeating numbers. So, in thè above examplcs : 

(1) 0.333... = 0.3 (or, 0.3) __ 

(2) 0.142857-142857.= 0.132337 (or, 0.142857) 

(3) 0.295454....= 0.2953 (or, 0.2954) 

Pure Recurring Decimai : A decimai fraction in which all thè figures 
after thè decim ai point are repeated, is called a pure recurring decimai,’ 
For example, 0.142857 is a pure recurring decimai. 

Mixed Recurring Decimai : A decimai fraction in which some figures 
do not recur, is called a mixed recurring decimai. For example : 0.29T” 
is a mixed recurring decimai. 

In example (1), thè period is 3, in (2) it is 142857 and in (3) it is 54. 
Note : 1. If èie denominator of a vulgar fraction in its lowest terms bi 
wholly madeupofpowersof2 and 5, either alone or mulliplied together » 
tlie fraction is convertible into a terminating decimai. 1 

—~—=0.38 
5 2 x 2 

= —z = 0.375 


Ex.: (i)§ = 

= 0.408 

5 2 

.... 19 
(tì) 50 = 

..... 13 

(”)» = 

13 -0 65 

(iv)| = 

2 2 x 5 


2. A pure recurring decimai is produced by a vulgar fraction in its lowesij 
terms, whose denominato) 1 i s neither di visitale by 2 nor by 5. 


Ex.:(i)j = 0.5 


(ii) "jj - 0 27 


(«0^ = 0.571428 (iv)| = 0.3 

3. A mixed recurring decimai is produced by a vulgar fraction in its 
lowest terms, whose denominator contains powers of 2 or 5 in addition 
to other factors. 


E *- :(i) 6 = ih =01S 
(ii >i j = ih= 0M 

m~7 = ~y— = 0.093 
75 5 Z x 3 


< 1V 4 


8 


5 x 3 


= 0.53 


Questi oh: Which of thè following vulgar fraction s will produce recur¬ 
ring decimai fractions ? 

.. 12 .3 .. 8 ,1 -, 7 

b) - C) Ì8 d) l4 e) T& ' °45 


, 12 
a) 50 


75 


e) 80 


l Soln: a) Reduce thè fraction to its lowest terms, so 

i2 ± 6 

so “ 25 1 (s) 2 . 

By nòte 1, thè above vulgar fraction will not produce recurring deci¬ 
mai. 

Kx j2 4 4 

) 75 - 25 - (s) 2 , 

By note 1, thè above vulgar fraction will not produce recurring deci¬ 


mai. 


c) J_ 1 = _L_ 

' 18 6 3 x2 

By noie 3, a mixed recurring decimai will he produced. 
_ 1 

d) 14 7 

By note 2, a pure recurring decimai will be produced. 
"il 
E) 18 " 9 x 2 

By note 3, a mixed recurring decimai will be produced. 

I)i = -Z- 

; 45 9x5 

By note 3, a mixed recurring decimai will bc produced. 

g) _L = . » .. 

80 (2) 4 y. 5 

By note 1, no recurring decimai will be produced. 
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To convert a recurring decimai fr action iato-a vulgar j 
fraction 

Case I: Pure Recurring Deci mais 

Rule : A pure recurring decimai is equal to a vulgar fraction which hi 
for its numerator thè period of thè decimai, andfor its denominalor ti 
number which has for its digits as many nines as there are digits in ti 
period. 

Ex,: Express thè following recurring decimals into vulgar deci mais. 

a) .5 b)0M c) 0.532 

Soln : a) We bave .5 « .555....-(1) 

Multiplying both sides by 10, we get 10 x 0.5 = 5.55...- 

Subtracring (1) from (2), we get 
9 x 0.5 =5 

,°j = | 

. Directly from thè rule, we also get thè sanie result. 0.5 has its perioj 
5, so thè numerator is 5. And as there is only one digit in thè period, tl 

denominator will have one uine. Thus, thè vulgar fraction — — 

b) 0.45 

By thè rule, numerator is thè period (45) and thè denominate 


is 99 because there are two digits in thè period. 


—i 


c) .532 

Numerator - period - 532 
Denominator = as many nines as thè number of digits in thè denomi¬ 
nator 

. . 532 

.. Ans 9p9 

Try to solve Exs (b) & (c) by dctailed method. 

Case li: Mixed Recurring Decimals 
Rule : A mixed recurring decimai is equal to a vulgar fraction whU 
has for its numerator thè difference between thè number formed by al 
thè digits to thè end of first period, and that formed by thè digits whicì 
do noi recur; and for its denominator thè number formed by as mai 
nines as there are recurring digits. followed by as many zeros as thè/ 
are non-recurring digits. 

Ex.: Express thè following asrvulgar fractions. 

a) 0. 15 b) 0.43215 c) 5.00755 


0.15 = 


[Soln : a) 0.15 = 0.18888-(1) 

10x0.15= 1.8888-(2) 

and 100x 0.15= 18.8888--(3) 

Subtracring (2) from (3), we have, 90 x 0.1 5 ^ 18 -1 

il 

90 

Also, by thè rule, numerator =18-1 (all-digit-tiumber — non- 
recurring-number) and denominator = one nine (as there is one recurring 
digit) followed by one zero (as there is one non-recurring digit) = 90 

.\ Vulgar fraction = ^ 

b) 0.43215 ; Numerator = 43213 -43 = 43170 

Denominator = 3 nines (as there are three recurring digits) 
followed by 2 zeros (as there are rivo non-recurring digits) = 99900 

„ , , . 43170 4317 

■i Vulgar fraction - 


c) 5.00753 = 5 


99900 
00983 - 00 


= 5 


9990 

983 


99900 99900 

Solve Ex, (b) and (c) by thè detaìled method. 

Additioi) and Subtraction of Recurring Decimals 

Addition and subtraction of recurring decimals can be under- 
stand well with thè help of given examples. 


3.7 

1.4 

676767 

576576 

67 

il* 

(+) 5.2 

253344 

24 => 5.2253344 

(-) 2 3 

100191 

10 =>2.3100191 


Espi «nati on: 

Step I: Wc separate thè expansion of recurring decimals into three parts. 
In thè left-side pait there is integrai value with non-recumng 
decimai digits. In thè above case, l .4576 has 1 as integrai part and 
4 is as non-reeiirring decimai digit. So, 1.4 hasbeenseparated from 
1.4576576576. " . 

Although thè first value does not have any uon-recurring 
decimai digit (i.e. in 3.75, both thè digits 7 and 6 are recurring), 
we put as many digits in thè left-side pati as there are ncm-recur- 
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ring digits in thè sccond value. Thus, we have put 3.7 ii 
Icfì-side part, 

Step II: In thè middle part, thè numberof digits is equal to thè LCi 
thè number ofrecuning digits in two given values. In this i 


thè first value has 2 recuiring digits and thè second value ha| 
recurring digits, so thè middle part has 6 digits (as LCM oflì 
3=6). ] 

Step III: In thè righisi de pait take two digits. Now add or subtract] 
you do with simple addition and subtraction. ; 

Step IV: Now, leave thè right-side pari and put a bar on thc middle pi 
of thè,resultane The left-side part will 


erlficatlon: 324.7S5 - 324 + 


remam as it is in 
resultant, You can see thc sanie in thè above cxample. 

Verificatlon: 


97914 

99900 


99900 


98012 - 98 
99900 


134652 

109890 


24762 

109890 


314.59! 345 134 
Thus, ans= 314,59345 

Verification: 324.7E5 - 10.195 = 324 

786 x 900- 174 x 999 
“ 3L4 + 999x900 

59286 _,..59345_J 

= 314 + 99900 99900 

Ex. 3: Find 17.83 + 0.007 + 310.0202 
Soln: 17.8381 38 I 38 


99900 


is correcL 


17.838 

38 

38 

0.007 

77 

77 

310.020 

22 

22 

327.866 

38 

37 


324.78 

678 

67 

10.19 1 

333 

33 

334.98 

012 

00 
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Ex. 4: Find 17.1085 - 7.9849 
Soln: 


■ 17.108 

68 

| 68 

7.984 

99 

1 99 

9.123 1 

68 

69 

5 f ans= 9.1235? 

> r 


iTiuiupiicauoD oi Kecurring Decimate 
Case A: Wliile multiplying a recurring decimai by a multiple of 10 
sei of repeating digits is not altered. For examplc: 

1.4.53 x 10-4.030303... x 10 =40.30303.... = 40.303 
2. 124.427 x 1000 = 124.427427... x 1000 = 124427.427 
3.0.006179 x 10000 = 0.006379379.... x 10000 = 63 79379 
-63.79379 

Case B: While multiplying a recurring decimai by a uumber which 
not a multiple of 10, firn of all, thè recurring decimai is change 
mio thè vulgar fraction and then thè calculation is done F< 
example: 

i.7.55x ii =, 7 || x n =7 _L X r i =M X u =84 


11700 + 311 


X 15 


_ _ 12011 

900 

= 200 + 0.1833.... = 200 + 0.183 = 20Ò. 183 


12000 + 11 _ M 

~~^r~-= 200 + io 


3. 27 x 1.22 x 5.5262 x 1.5 = 27 x l^L 2 , S 5262 ~ 52 v « 

90 -* 9900 9 


121.5777.,. = 121.57 


5471 

45 


Dlvision of Recurring Decimate 
• Case A: When thè divisor is a multiple of 10. 

1* 0 ^ -5- 1000 = 0.060606... + 1000 = 0.000060606... 

.. . ^0.00055 

2. 16,45379'+ 10 = 1.645379 
Case B: When thè divisor is not a multiple of 10. 

,26-2 


Exl: 17.25 + 2=17- 


90 




259 

30 


240 + 19 ^ 19 

~5T~ = 8 + 3o 


63-6 

90 


= 8+0.63 = 8.65 


-*s- 

Anotlier way of calculation is 

17.26 + 2 = ~ 19 “ 6 ' 33 -* 




30 / “ ' 10 

= 8 + 0.63^ 8.63 

Ifiecond Method: 

2) 17.266... (8.633... • 

16 
12 
12 
06 
6 


= 8 + 0.633.. 


06 

Thus,ans- 8.63 
Kx. 2: 36.343 + 7 = 36.34343... + 7 
7)36.34343... (5.19 
35 
13 
7 

”64" 

63 
13 

Thepròcessof divisionrepeatssoóurquotientbecomes5.l9l9.... 

i.e. 5;T9. 


kpproximation and Contractkm 

thè latifigure bylifthè succeedingfigure be 5 orgreater 


Ai 

Rul e'.ìncreasetì 
tkan 5. 

Por Example: (i) The approximate value of0.3689 up to three decimai 
places is 0.369. 

(fi) The approximate value of0.3684 up lo three decimai places is 0.368. 
(fii) The approximate valve of0.3685 up to three decimai places is 0.369. 

(iv) The approximate value of0.3689 up to two decimai piaccs is 0.37. 

(v) The approximate value of0.3468 up to one decimai place is 0.3. 
Note : Decimate which are correct at ono, two, three ... places are said 
lo be corrèct to thè nearest tenth, hundredth, thousondth,... respectively. 
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Significant figure* r 

The following examples are given to cxplain thè meaning 
thè temi significatit figures. 

(a) The pupulation of a ccrlain place is 189000 correct to thè ncarest 
thousand. Here thè assumcd unii is one thousand, and thè populahon 
is stated to be 189 such units correct to thè ncarest unit. The figure 
189, which gives thè number of units, is said to be significant while 
thè tliree zeros, which indicate magniti!de of thè unit, are said to be 
non-significant. 

(b) The distance between two places is 1400 km correct to thè nearesj 
hundred km. The figure 14 is significar^ and the two zei os are non- 
significant 

<c) The distance between two places is 1400 km conect to the nearest 
km. The figure 1400 is significant but there is no non-significant fig¬ 
ure. ~ 1 

(d) The length of a string is 0.07 cm correct to the 2nd decimai place. 1 
This means 7 is the significant figure but the zero at the beginning is } 
non-significant. i 

Note : Zeros at the beginning of a decimai are always non-significant.f 
Thus. significant figures are illuse which in any approximai | 
result express thè number of units correct to thè nearest such unit. j 

Contractcd Additiou 

Rule : Sei down the decimals under one another. Then addin the usua 
way, taking care that the last figure retained be increased by 1 i / f/j 
succeeilingfigure be 5 or greater than 5. 

Ex : Find thè sum of 320.4321,29.042934, .0085279 and .3412 correi 
to 3 decimai places. 

Soln : 320.4321 

29.04293 

.00852 | 

.3412 t 


349.82475 
Ans = 349.825 

Reinark : if you are asked to get the r.swer correct to three decimai 
pìaces, then use not more (bari 5 (two more) decimai places during 
•'’culation. 


Contracted Subtraetion 

Rule : Write down the subtrahend under the munteti in the usuai way, 
retaining iwo places of decimals more than what is required. 

Rx : Find 160.342195 - 32. 0048326 correct to four decimai places. 
Soln: As wc are asked to get the solution correct to four decimai places, 
we will use not more than 6 decimai places dunrtg our calculation. 
160.342195 
32.004832 


128.337363 
Answer = 128.3374 

EXERCISES 

1. Express Ihc following decimals as fractions in their lowest terms 

a) 0.0375 b) 0.00625 c) 1.008125 

2. Simplify : a) 0.25 + 0.036 + 0.0075 b) 34,07 + 0.007 + 0.07 

c) 30.9 + 3.09 + 0.309 + 0.039 d) 35 - 7.892 +■ 0.005 
10.345 

e) 0.6 + 0.66 i- 0.066 - 6.606 + 66.06 

3. (Rcmove decimals) 

a) 0.35 x 10 6 b) 0.275 x IO -7 c) 0.0034 x 10,000 

d) 0.132x 500 e) 5.302x513 

4. Divide : a) 28.9 by 17 b) 0.457263 by 18 c) 64 by 800 

d) 64 by 0.008 e) 2.375 by 0.0005 f) 0.1 by 0.0005 
g)0.1 by 5000 

5. Find thè quotient lo three places of decimals 

a) 0.5 + 0.71 b) 4.321 + 0.77 c) 5.002 + 0.00078 

6. Simplify the followings: 

a) 12 +■ 0.09 of 0.3 x 2 b) 0 0025 * }A 


9.5 x 0.085 


0.0175 
d)yj- of 0.176 


0.0017 x 0,19 

7. What should come in place of question marie (?) 7 

a) 3 x 0.3 x 0.03 x 0.003 x 300 - ? 

b) 0.25 + 0.0025 x 0.025 of 2.5 = 7 

c) 0.00033 -0.11 of30 x 100=? 

d) 0.8 x ? = 0.00004 
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e) 


3420 

19 


? 

0.01 


f) —* ? x 0.2=400 

3.6 


V •> / 5.324 x 0.081 x4-624 

1.5625 x 0.0289 x 72.9 x 64 

L , 20 + 8 x 0.05 _ 
h 40 -^?- 16 

i) 7% of 10.8 = 32.4 

j) 3.79x31 +3.79x37 + 3.79x32=? 

k) 321 x 11.54-203 x 11.54- 105 x 11.54 = 7 

l) (1.27) 3 + 3(1.23) 2 x 1.27 + 3 (1.27) 2 x 1.23 + (1.23) 3 -? 

m) <2.3) 3 - 3 x (2.3)* x (0.3) + 3(2.3) (0.09) - (0.3) 3 = ? 

8. Siate m each case whether thè equivale* decimai is terminatmg or non-t 
minating: 


a) i 


b)^-. c > 17 


d)M 
' 111 




625' 90 

9. Express thè following recurrmg decimala in their vulgar fractions 
a)0J b) 0.037 c) 0.09 d) 2.432 e)10.03S 


10. If: 


- 0.0276, then what is thè value of - 


36.18 . 0.0003618 

11* If 13324+ 145 =91.9, then what is thè value of 133.24 + 9.19? 

12. If VJ = 2.24, then what is Ihc value of 


2V5 - 0.48 

13. If VI? = 3.88, then what is thè value ofVj ? 

14. If V2916 - 54, then what is thè value of 

V29.16 + VO.2916 + Vo.002916 + VÓT00002916 ? 

15. What decimai of an hour is a second ? 

16. Ifl.5x = 0.05y, then what is thè value of ? 

y + x 

17. (0.5 + 0.7 + 0.8 + 0.3) x 9000= ? 

18.0.3457 +(0.45 x 0.5) x 11 = ? 


Answers 


1. a) 0.0375 = 


375 


b) 0.00625 = 


10.000 

625 


80 


c) 1.008125 = 1 

2. a) 0.2935 

3. a) 35 x 10 

4. a) 1.7 
e) 4750 

5. a) 0.704 

6. a) 888.88 

7. a) 0.0243 
e) 0.257 

g> y l- 


1 , 00.000 

8125 


1 

160 
= 1 


13 


10,00,000 
b) 34.147 
b) 275 x IO' 10 
b) 0.0254035 
f)200 
b) 5.612 
b) 0.2 
b) 6.25 
f) 0.0024 


1600 

c) 34.338 d) 16.768 e) 60.78 
c) 34 d) 66 e) 2719926 x 10 ' 3 
c) 0.08 d) 8000 

g) 0.00002 

c) 6412.821 

c) 2500 d) 0.048 

c) 0.01 d) 0.00005 


0.324 x 0.081 x 4.624 
1.5625 x 0.0289 x 72.9 x 64 


4 


324 x 81 x4624x 10' 


~T 


15625 x 289 x 729 x 64 x IO -9 


18x9x68 


= 0.024 


125 x 17 x 27 x 8 
h) 38.725 i) 300 

j) Given expression = 3.79 (31+37 + 32) = 3.79 ( 100) = 379 

k) Given expression = 11.64 ( 321 - 203 -105) - 11.54 x 13 = 150.02 

l) Given expression = (1.27 + 1.23) 3 = (2.5) 3 = 15.625 

m) Given expression = (2.3-0.3) 3 = 2 3 =8 

8 . If thè denominator of a vulgar fraction in its lowest temis be wholly 
made up of powers of 2 and 5,either alone or multiplied together, thè 
fraction is convertible into a terminating decimai. Following thè same 
rule : 

fl) £ is non-tenninating since its denominator has a factor (3) other than 
2 and 5. 

, 8 8 . 

0) £^5 = js termina ring since its denominator is made up of 
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powers of 5 only. 

17 _ 17 

C ' 90 2x 3x3 x5 


is non-terminating since ils denominato: has 


factors other than 2 and 5. 

^ ^ is non-terminating. 


« v i04 _ 

^ 111 3x37 


e) — 7 - = y is terminating. 

lo? ? 


9.a)0.J = |-i 

C )0-05 = £-yr 


b)0.037 = ^ 

d, 2.432 = 2^ = 2§| 


c) 10.035 = .0^ = 10^ = >0^ 


10 , 


= wrhr = (0.0276) X IO 5 = 2760 
36.18 


,214 

'495 


5 _ 


0.0003618 36.18 x (10) 5 

This question should not be solved detailed method. If. . 
obscrve thè foilowing points you will be able to ànswer within seconds^ 

i) Io get- 1 from —y— thè decimai in denominator is mov< 

' ** 0.0003618 36.18 

5 positions lefì. 

ii) So, to get thè answer from 0.0276 thè decimai should be moved 5 
places tight. 

Note : Without going into details, we can get thè answer. You should 

kll0Wthat 00003618 ' S largerth8n 3638 • Therefbrethe 
answer should also be larger than 0.0276. So» the required lar 
value should be obtained by moving the decimai to the righi 
11. We have, 13324 4-145 = 91.9 or, 13324 4 -91.9= 145. 

Then we have to fìnd 133.24 + 9.19 = ? 

To get thè answer divide the whole number of dividend by th< 
whole number of divisor and observe the number of digits in the whoh 
number of quotienl In this case when 133 is divided by 9 the quotienl 
(whole number ) will have two digits. So, our answer should have 
2 -digit whole number. 

.-. required answer = 14.5 


12 . 


3^5 


6.72 


= 1.68 


2V5 - 0.48 “ 4 

ij.Vf.Vf2l.il .m. t3as 

3 3x3 3 3 

14. If V2916 - 54, then the required expression 
= 5.4 + 0.54 + 0.054 + 0.0054 = 5.9994 

15. —= 0.00028 (approx) 

WJ X OU 

16. 1.5x~0.05y 

x 0.05 
° r ’ y = 1.5 

By the rule of componendo-dividendo, we have, 
y-x _ 1.5-0.05 
y + x 1.5+0.05 

17. The given expression = f| + ^ + ^+^-lx 9000 


= 0.935 


24 


— x 9000 = 24,000^ 


18. The given expression = 


[3462-31 

"45 5' 

9990 J 

99 * 9 

3464 225 

\ 

9990 81 


93642 31214 / 

9990 x 3 “ 

9990 / 


x 11 


4995 


91 
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Elementary Algebra 

Algebraic Ex pressione a numfaer, including literal nnmbers, along 
witk thè signs of Fondamenta? operations i$ called an aleètraic espres¬ 
si 011 - They may be monomiate, having onìy one term as +6x, -3y eto. 
ITiey could also be bìnomials, i.e.having two terms a$ p 2 +2r, - x 2 -2x 
etc. They may even b v polynomials, i.e. having more than two terms. 
Addltiop and Subtractìon of Polynomials: Thè $um or differenee of 
coefficients of like terms is perfoimed. 

For ex ampie, let thè two polynomials be 3x 2 +2x-3,5x 3 -2x 2 +x. 
The sum of these two espressione is Sx 3 +(3x 2 - 2x 2 >+ j (2x+x) - 3 - 5x 3 
+x +3x-3. The differencebetween these two is thè subtractìon of smaller 
expression from thè greater expression i.e. 5x 3 -2x 2 +*-(3x 2 +2x~3) = 
5x -2x + xOx“-2x +3 = 5x^-2x 2 -3xV (x-2x) + 3 ^ 5x-5x 2 -x +3. 
Ex. 1: Find ttie sum of 

-15a 2 4* 3ab - 6b 2 , a 2 - 5ab + 1 lb 2 . -7a 2 - 18ab - 13b 2 and 
26a 2 - 16ab - 7b 2 

Soln: 

(-15a 2 + 3ab - 6b 2 J +fa 2 - 5ab + ilb 2 ) + (-7n 2 - I8ab - 13b 2 ) 
\+(26a 2 -16ab-7b 2 j J 

= f-l5a 2 + a 2 - 7a 2 + 26a 2 J + (3ab - 5ab - 18ab - 16ab) 

+ £~6b 2 + 1 lb 2 - 13b 2 — 7b 2 ) 

= 5a 2 - 36ab - 15b 2 . 

Ex.2:IfP = a 4 + a 3 + a 2 -6 
Q = a" - 2a 3 - 2 + 3a and 

R = 8 - 3a - 2a 2 ■+ a 3 
Find thè vaine ofP + Q + R 

Soln: P + Q + R- !. 

(a 4 + a 3 + a 2 - 6) + (a 2 - 2a 3 -2 + 3a) + - 3a - 2a 2 + a 3 j 

= »*•+ (a 3 - 2a 3 + a 3 ) + (a 2 + a 2 ^ l?r) + (3a - 3a) + (-6 -2 + 8) 
= a 4 + 0 + 0 + 0 + 0 ~ a 4 \ - 

Remainder Thcorem: Thi$ theorem represents thè relationship be- 
tween thè divisor of thè fìrst degree in thè forni (x-a) and thè 
remainder r (x). ' 
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If an integrai function of x is divided by x - a, until thè 
remainder does not contain x, then thè remainder is thè sanie as thè 
originai expression with ‘a' put in place of‘xMn other words, if f(x) is 
divided by x - a» thè remainder is fl»; e.g. wheti f(x) « x 3 - 2x 2 + 3x - 
4 is divided by x * 2, thè remainder is f(2). 

f(2) = 2 3 - 2(2 ) 2 + 3(2) "4 = 2 •.< 

Note: (1) If f(x) is divided by x + a, thè remainder is f(-a) 

( 2 ) If f(x) is divided by ax + b, thè remainder is ff- ^j. 

(3) If f(x) is divided by ax - b, thè remainder is fj~j. 

(4) The method of finding thè remainder is as follows: 

I: Put thè divisor equal to zero. Like, if thè divisor is ax + b then 

ax + b = 0 x = -“ 
a 

II: The remainder will be a function of thè value of x f ie., f|- 

Similarly, you can find thè other remainders. 

Ex. 1: Without using thè division proccss, find thè remainder when 
x 3 + 4x 2 + 6 x - 2 is divided by (x + 5). 

Soin: Step I: Put divisor equal to zero and find thè value of x. 
x + 5 = 0 ^ x = -5. 

Step IT: The remainder will be f(-5). 
f(-S) = (-5) 3 + 4(-5 ) 2 + 6(-5)-2 
= -125 + 100-30-2 = -57. 

Ex, 2 : Find thè remainder when 27x 3 - 9x 2 + 3x - 8 is divided by 3x + 2. 
Soln: Stop I: 3x + 2 = 0 => x= ”f- 

Step II: Remainder is 


= -8-4-2~8 = -22. 

Ex. 3: If thè expression Px 3 + 3x 2 - 3 and 2x 3 - 5x + P when divided by 
x - 4 leave thè same remainder, find thè value of P. 


Solo: The remainder are: i 

Ri = fli) = p(4 ) 3 +. 3(4 ) 2 - 3 - 64P + 45 
R 2 = f(4) = 2(4 ) 3 - 5(4) + P = P + 108 
Since, Ri = R 2 , we have 
64P + 45 = P + 108 
or, 63P *■ 63 

/. P=1 • • 

Ex. 4: Find Ihe valucs ofp and q whenpx 3 + x 2 -2x.-q isexactly divistole 
by (x - 1 ) and (x+ l). 

Soln: When thè expression is exactly divisible by any divisor, thè 
remainder will bc zero. ' 

Now, thè remainder, when thè divisor is x - 1, is 
«:i)-p+i- 2 -q-o ; * 

=>Prq=l-(l)"" 

and thè remainder, when thè divisor is x + 1 , is 

= p(-I ) 3 + (-D 2 - 2 (-l)-q = 0 
=>-p+l+ 2 q = 0 

=^p + q=3 -( 2 ) 

Solving ( 1 ) & (2), we have, 
p = 2 , q=l 

Factorization of Polynomlals: The factor theorem based 011 thè remain¬ 
der theorem is useful in thè factorization of polynomials. 

Factor Theorem: Let f (x) be a polynomial and abe a rea! number. Then 
thè following two results hold: 

(i) If f(a) - 0 then (x-a) is h factor of f (x). 

(ii) If (x-a) is a factor of f (x) then f (a) = 0. 

Ex. I : Let f (x) = x 3 - 12 x 2 + 44x - 48 

Find out whether (x-2) and (x-3) are fàctors of f (x). 

Soln : (a) To check whether (x-2) is a factor of f.(x) we fimi f (a) i.e., 
f(2). If Ibis becomes zero tlien (x-2) is a factor of f(x) according 
to thè factor theorem (i) of division algorithm. 
f(2) = 2 3 - 12 x2 2 + 44x 2-48 = 0 
Hencc, by thè factor theorem, (x - 2 ) is a factor of f (x). 

(b) To check >vhether (x-3) is a factor of f (x), we repeat thè above 
process wittì f (3). . 
f (3) = 3 3 - 12 x 3 2 + 44 x 3 - 48 = 3 
• =>i(a) = f(3) 4 0. Hence (x-3) is not a factor of f (x). 
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Ex, 2: Find out whether (3x - 1) is a factor of 27x 3 - 9x 2 - 6 x + 2 by 
above rule. , 

Soln: We have, 3x - 1 -Or->x=^ 

If (3x - 1) is a factor of f(x) then ffy) should be equal to zero! 

—2 ' ' 




1 - 1 - z + 2 = 0 

(3x - 1) is a factor of thè above expression. 

Note: (1) We can see how thè factor theorem has been derived from 
remainder theorem: "When remainder is zero after dividing 
expression . f1 ’i 

(2) If f(a) ='0, then x - a is b factor of flx) 

(3) If f(-a) “ 0, then x + a is a factor of f(x) 

(4) If ftx) - 0, when x = a and x = b then f{x) is exactly divistoli 
by (x - a) ( x - b) ie, (x - a) and (x - b) both are thè factors of f(x)J 

(5) If an integrai function of two or more variables is equal to zt 
when two of these variables are supposed to bc equal, then 
function is exactly divisible by thè difference of these variables; 
e.g. 

(b - c), (c - a) and (a - b) are thè factors of 
a(b - c ) 3 + b(c - a ) 3 + c(a - b ) 3 
Proof: Pufb = c in thè given expression. 

a(c - c ) 3 + c(c - a ) 3 + c(a - c ) 3 = 0 + c(c - a ) 3 - c(c - a ) 3 = 0 
(b - c) is a factor of the given expression. Similarly, it can 
shown that c - a and a - b are the factors of the given expressioi 
Conditions of Divisibility 

1 . x n + a n is exactly di visible by (x + a) onty when n is odd. 
e.g. a 5 + b 5 is exactly divisible by a + b. 

2 . x" 'h a" is not exactly divisible by (x + a) when n ie even. 
e.g. a +b is not exactly divistole by a + b. 

3. x n + a" is never divisible by (|X - a). 

e.g. a 7 + b 7 or a 10 + b 10 is not divisible by a - b. 

4. x n - a n is exactly divisible by x + a when n is even. 
e.g. x 6 - a 6 is exactly divisible by x + a 


5. x n - a n is exactly divisible by x - a (whether n is odd or even). 
e.g. - a^ and x 10 - a 10 ore exactly divisible by x - a. 

)of: All the above statements can be proved. We are going to prove 
only statements ( 1 ) and (5). You should try to prove the remainlng 
three yourself. 

(1) x n + a" is exactly divisible by x + a. 

Put x + 4 = 0 => x = -a 
Then f(-a) = (-a) n 4 - a n — 0 
This is possible only when n is odd. 

(5) x" - a 11 is exactly divisible by x - a. 

Put x - a = 0 =>x = a 
Then f(a) = a" - a" = 0 
This is ime in all cases. 

Jx. 3: The expression 5 2n - 2 3n has a factor 

1)3 2)7 3)10 4)17 5) None of these 

Soln: S^-2 3 " = (5 2 )" - (2 3 )" = (25)" - ( 8 )" 

As wedon’tknowaboutn.bythecondition (5), (25 - 8 ) is a factor, 
i.e. 17 is a l'actor of S 2 " - 2 3 ". 

Ex. 4: The last digit in the expahsion of (41 ) n - 1 when u is any +ve 

integer is 

1)2 2)1 3)0 4) -1 5) None of these 

Soln: The last digit in the (4l) n for any vaine of n is 1. Thus, the last 
digit in (41)" - 1 is 0 . v 

" or» 

(41 - 1) is a factor or exact divisor of (41) n - (l) n for any +ve 
integer of n. Now, when 41 - 1 = 40 is a factor, thè last digit in 
the expansion should be 0 . 

Ex. 5: Find the last two digits of thè expansion of 2 12n - 6 4n when n is 
any positive integer. 

Soln: (2 6 ) 2n - ( 6 2 ) 2 " = (64) 2n - (3ó) 2n 

Since 2n is an even integer, the above expression must bc divis- 
iblc by (64 + 36) (By condition (4)). Mence, 64 + 36 =* 100-is the 
factor of the above expression. Hence, the last two digits of its 
expansion must bc 00 . 
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Ex. 6: For all integrai values of n, thè exprcssion 7 2n - 3 3 ” is a multiple 


1)22 


5)24 


Soln: 7 2n - 3 3r 


2)12 3)10 4)11 

= (7 2 ) n - (3 3 ) n = (49)" - (27)" 

By thè condition (5), 49 * 27 - 22 is a factor of thè expressi<j 

j2n _ jJn. 

Ex. 7: What should be subtractcd from 27x* - 9x z - 6 x - 5 to inak< 
exactly divisible by (3x - 1)? 

Soln: We will find thè remainder by thè rule of Temainder. 

Wehavc, 3x - 1 = 0 


1 

x = - 


Thus, thè remainder is f jyj = 27 y j - 9^jj - 1 - 5 


-1 -1 - 2-5 —-7 
If we reduce thè given expression by thè remainder (-7), 
expression will be exactly divisible by thc given divisor. H< 
our required valuc is -7. . 

Theorem for Zero of a Polynomial 

Lei f(x) = aox n + ai x n_l + a 2 x "" 2 +.+ a n bc a polynoi 

with integrai co-efficiente. If an integer k is a zero polynorij 
then k is a factor ofa n . 

Solved Example : Find all integrai zcros of thè polynomial, 

fl[y) V-&’ 2 +>'+4. 

Solution : Suppose (k) is an integrai zero of thè polynomial f(y). 

by thè above theorem, k is a factor ofan i.e., 4, Hence, possil 
values of k are 1, -1,2, -2,4 and -4. 

Now, test each of them to see whcther it is zero of thè polynoi 
or not. 

(i) f(l)=l 3 -2x l 2 + 1 + 4 = 4.Sinceri) 4 0,so 1 isnotazeroofi 

(ii) K-l) - (-1 ) 3 - (2) (-1 ) 2 + (-1) + 4 = 0. Sincc f(-l) = 0, thert 
-1 is Ihezero off(y). 

(iii) Similarly, 2, -2,4 and -4 are not thè zeros of f(y). Thus, theid 
integrai zero of f(y) is -1. If there are othcr zeros of thè f(y), theyj 
notintegers. 

Quadratic Equationi : An equation in which thè highest power 
\ariable is 2 is called a quadrotte equation. For example,'] 
equation of thè type ax 2 + bx + c = 0 denotcs a quadratìc equat 


The product of multiplication of two linear polynomials also 
gives a quadratic polynomial. Let thè two linear polynomials be (Ix + m) 
and (px + q), where 1 * 0, p * 0. Then thè product of these polynomials 
is thè quadratic polynomial, lpx 2 + (lq + mp)x + mq. This is written in 
thè standard forni as ax 2 + bx + c. Then a = lp, b = (lq + mp) and c = mq. 
Factorizaticm of Quadratic Equations r The quadratic polynomial 
ax 2 + bx + c can be factorized only if there exist two numbers r 
and s such that 

(i) r = ìq f s = mp 

(ii) r + s = b = co-efficient of x = lq + mp 

(iii) r x s - ac « l.p.m.q = co-efficient of x 2 x Constant 
Solved Example ; Factorize 2x 2 + 1 lx + 5. 

Solution r(i) Heie a = 2, b = 11 and c =? 5 

(ii) Find two numbers r and s such that r + s = b = 11 and 
rx s = axc = 2x 5=10 

So thè numbers are 10 and 1. 

(iii) Now, break up thè middle term 1 lx of thè given polynomial 
aslOx+ lx 

2x 2 + llx + 5 = 2x 2 + lOx + lx + 5 
= 2x(x+5) + l(x+5) - (2x+l) (x+5) 

Conditions for Factorization of a Quadratic Equation: All quadratic 
expressions cannot be factorized. To test whether it can be factorized or 
not follow thè points given below : 

(1) if b 2 - 4ac > 0, then die quadratic equation can be factorized. 

(2) If b 2 - 4ac < 0, then thò quadratic equation cannot be factorized. 

Some important formulae that are used in basic operations and 
in finding thè factors of an expression are summarized below: 

1 . a 2 - b 2 = (a+b)(a-b) 

2 . (a + b ) 2 = a 2 + 2 ab + b 2 

3. (a - b ) 2 = a 2 - 2ab + b 2 • 


4.a s + b 3 = 


+ b) (a 2 - ab + b 2 ) 


5. a 3 -b 3 = (a-b) (a 2 + ab -*■ b 2 ) 

6 . a 3 + b 3 = (a +b ) 3 - 3ab (a + b) 

7. a 3 - b 3 = (a-b) 3 + 3 ab (a-b) 

8 . (a + b) 2 = (a - b ) 2 + 4ab 
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9. (a - b ) 2 = (a + b ) 2 - 4ab 

10. a 3 + b 3 + c 3 - 3abc « (a + b + c) (a 2 + b 2 + c 2 - ab - bc - ca) 

= ^ (a + b + c) [(a-b ) 2 + (b - c ) 2 + (c - a) 2 ]. 

11. (a + b + c ) 3 = a 3 + b 3 + c 3 + 3 (b + c) (c + a) (a + b) 

12 . a 2 + b 2 = (a + b ) 2 - 2 ab 

13. a 2 + b 2 = (a - b ) 2 t- 2ab 

14. Ifa + b + c « 0 then thè value of a 3 + b 3 h c 3 is 3abc. 

15. x 2 + x(a + b) ab - (x + a) (x + b) 

16. a 2 (b + c) t b\c + a) + c 2 (a + b) +■ 3abc =(a +b + c)(ab + he + ca) 

17. ab(a + b) + bc (c + b) + ca(c + a) + 2abc = (a + b)(b + c)(c + a) 

18. a 2 (b - c) -f h 2 (c — a) + c 2 (a - b) = - (a - b) (b - c) (c - a) 

19. (a + b + c ) 2 - a 2 + b 2 + c 2 + 2(ab + bc + ca) 

Theory of Indice*: The expression of a m means thè product of m fa< 
each cqual lo V. Wlicn m is a positive integer, m is ealled thè exponct 
or index or thè power of ‘a’. Any quantity raiscd to thè power zero if 
always equa) to L. For example. 


a = I (wherc a ^ 0 ) 
1 ° = 1 ,(- 1 )° = 


r | =1,(3)° = 1,(1000)°= l.etc. 


Whenever any index ofthe power is taken from the numeratoi 
to denominator or frolli the denominator to numcrator, Ihe sign of thè] 
power changes. For example,} 


= a m , ~ ~ a m a _n = 


Lawof Indice*: \Vhile solving thcproblems of exponents, the following] 
laws are uscful: 

(1) x n, xx n cx mfn 

(2) (x m ) n = x mn 

(3) >'W™"j 

(4) (xy) m = x m y m 

(5) -t- = x" 1 -" if in> n and — = —-— if n > m 


Note: The difference between (2) & (3) can be seen in the following 
examples: 

(2) : (V ) 2 = 3 3 ' 3 = 729 

(3) :3 3? = 3’ = 3 6 + 3 

= 3 6 x3 J = 729 x27 = 19683 

In all thè above laws, m and n are positive integers. Jn algebra, 
thè rool problema are solvcd by laws of indices, for example Va means 
a^, Va means a /4 , a /A means "^a 3 . 

H.C.F.: The highest common factor of two or more algebraic expres¬ 
sions can be determined by Ihc following methods: 

1. By the factor method 

2. By the divistoti method 

In case of thè factor method, at first, thè factors of the given 
expressions are found separately. Then thè maximum number of com¬ 
mon factors are taken out and multiplied, thè product of which bccomes 
the H.C.F. 

For example, if we are asked to find the H.C.F. of 
8 (x 2 - 5x + 6 ) and 12(x 2 - 9), wc shall first find thè factors of thè 
given expressions separately. 

Thus, Sfx 2 - 5x + 6) = 4 x 2 (x — 3) (x - 2) 
and 12 (x 2 - 9) = 4 x 3 (x - 3) (x + 3) 

Then the maximum number of common elements of the two will give 

the HCF of thè expressions. 

Thercfore, HCF = 4 (x - 3) = 4x -12 
L.C.M.: The minimum muUjplied quantities out of two or more alge¬ 
braic expressions is callcd LCM. If only two expressions are 
given, then at first we find their HCF by die factor method or by 
the division method and apply thè following formula to find their 
LCM. 


LCM of two expressions 


Product of the two expressions 
Their HCF 


Thus, LCM of 8 (x 2 - 5x + 6 ) and 12 (x 2 - 9) will bc cqual to 

Sfx 2 - 5x+ 6) x 12 (x 2 ~9) - . P 

- T~~Zi —*- L (by the formula) 

4(x-3) 
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- 24 (x 2 - 5x + 6) (x + 3) 

- 24 (x 3 - 5x 2 + 6 x + 3x 2 - 15x + 18) 

= 24(x*-2x 2 -9x+ 18) 

Solving Quadratic Equations: A quadratic equation when solved 
always givc two values. of thè variable. Thcse values of 
variable are called thè roots of thè equation. 

Any quadratic equation can either be solved by thè factor meth< 
or by a fòrmula. 

(1) By thè Factor Method: When we solve a quadratic equation by 

factor method, we first fmd thè factors of thè given equatii 
making thè right-hand side equal to zero and then by equating 
factors to zero, we get thè values of thè variable. For example, 
solving thè quadratic equation x • 5x + 6 = 0. 

We first fmd thè fuotors of x 2 - 5x + 6 which are (x - 3) and (x - 
Then we sày that (x - 3) (x - 2) - 0 

After that, we talee each bracket putling it equal to zero in turn 

fmd thè values of x. 
i.e. when x - 3 = 0 gives x = 3 

and when x -2 = 0 gives* = 2 
Therefore, solution is x = 3 or x = 2. 

(2) By Formula: When we wanr to solve a quadratic equation 

ax 2 + bx + 0 = 0 , w e apply thè tollowing formula 
-b ± Vb 2 - 4ac 
X ““ 2 al ■ • 

Taking + and - signs scparately, we get two values of x. 
quantily b 2 - 4 ac is called thè dìscrmiinant, The two values of x obtaint 
frora a quadratic equation are called thè rools of thè equation. Thei 
roots ore denoted by a and J3. It is seen that thè sum of thè roots of] 

quadratic equation ax 2 +■ bx + c = 0 , is equal to i.e., et + p = 

and product of thè root is equal to - i.e., a [3 » -. 

a a 

For a quadratic equation ax 2 + bx + c « 0. 

(i) The roots will be equal if b 2 = 4ac. 

(ii) The roots will be unequal and reai if b 2 > 4ae. 

(iii) The roots will be unequal and unreal if b z < 4ac. 


tormulating a quadratic equation from given Roots: Whenever we 
ire given thè roots of a quadratic equation x 2 - x (sum of thè roots) + 
iroduct of thè roots = 0 . 

Fot example, if thè roots are given as 2 and 3, then thè quadratic 
equation will be as follows. 


x - (3 + 2) x + 3 x 2 = 0 
x 2 - 5x +6 = 0 


fole: 


(i) A quadratic equation ax 2 + bx + c = 0 will have reciprocai roots, if 
a = c. 

(ii) When a quadratic equation ax 2 + bx + c = 0 has one root equal to 
zero, then c = 0 . 

(iii) When thè roots of thè quadratic equation ax + bx = c are negative 
reciprocais of each other, then c =• - a. 

(iv) When both thè roots are equal to zero, b = 0 and c = 0. 

(v) When one root is infinite, then a = 0 and when both thè roots are 
infinite, then a = 0 and b = 0 . 

(vi) When die roots ore equal in magnitudi; but opposite in sign, then b = 0. 

(vii) If two quadratic equations ax 2 + bx + c ^ 0 and aix 2 + bix + ci 
= 0 and have a common root (i.e., one root common), then (bei - bjc) 

(abi -aib) = (cai - eia) 2 . 

a b c 

(viii) If they have both thè roots common, then — m gj- = —. 

(ix) The square root of any negative number is ah im aginary number 
(e.g. -^ 2 , ’ > P25, n“-0.04> V- 20 . 2 , , etc.), we do not 

have to deal with thè problcms regarding imaginary numbers. So a 
simple ìntr oduction i s sufficient. i 2 = - 1 , so, i = ‘'PT 
So, - V(-l> x 4 - 'PT xV4-2i, which is an imaginary number. 
Solved examples 

Ex. 1: Find thè discriminant of thè following quadratic equations. Teli 
thè nature of thè roots of thè equations. Verify them. 

(i) x Z - 4x + 3 = 0 

(ii) 3x 2 + 4x-3"0 

(iii) -Sx 2 + 7x = 0 

(iv) 2x 2 - 6 x + 7 = 0 
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Soln: (i) In x 2 - 4x + 3 = 0, a * 1, b = -4, c = 3 D = b'-4ac = (-1 
-4 x 1 x 3 = 16 - 12 = 4>0andalsoaperfectsquare. So,thè 
will be distinct rafioftal numbere. 


Now, thè roots are 


-b t VP _ -(-4) ± V4 4 ± 2 


2 ± 1 = 3 anc 


2 a 2 x 1 

(Thcse are distinct rational numbers.) 

(ii)In3x 2 + 4x -3 -0, a = 3,b = 4, c = -3 .. D-b 2 -4ac-(i 
• 4 x 3 x (-3) - UH- 36 - 52 > 0 and is not a perfect square. 
thc roots will be distinct irrational numbers. 

-biVP ^ ~4±VS2 = -4±2VÌ3 
2 a 2x3 2x3. 


Now, thc roots are 


-2 ± VII -2 + VII . -2 - VÌI 

—3 = j— an d ~— 

(iii) Here, a =-5, b = 7, c = 0 . * 

■ D - b 2 4ac bccomes b 2 =7 2 - 49 > 0 and al so a per fect squaij 
So, thè roots will bc distinct rational numbers. 

Now, thè roots are ^ - Z ? ±7 

2a 2 x (-5) -10 

= i?S' anc, i^ i - c -’ 0and 1A 

As c = 0, we can simply solve this equation as 
-5x 2 + 7x = 0 or, x (-5x + 7) - 0 

=> cither x = 0 or -5x + 7 “ 0, i.e., 5x = 7 i.e. x = j = 1.4 

Finally, we get x = 0 and 1 .4. 

(iv) Mere a - 2, b --b, c = 7 . . D = b 2 -4ac = (-6) 2 -4 x 2 x 
" 36 - 56 * -20 < 0; so thè roots wilj be iinagmaiy. 

Now, .he roots are ±p9- == tV±£*L 

2 a 2 x 2 

.. 6 ± 2 VSi 3 ± VSi 3 >/5. 3 Vs\ 

2 x 2 2 2 + V and 2 2 * 

Ex. 2: Form a quadratic equation whose roots are 
(i) 3 and -5 (ii) 2 and 7, and vcrify tltcm. 

Soln: (i) The quadratic equation will be 

x - subì of thè roots x x + producls of thè roots = 0 

or, x 2 -13 + (-5)j x x + 3 x (-5) = 0 

or, x 2 - (-2)x + (-15) = 0 or, x 2 + 2x - 15 = 0 


Verification: D “ 4 + 60 = 64 

The roots aro = 2 * = -1 ± 4 i.c. 3 and (-)5. 


or, x 


9x + 14 = 0 


2 x 1 

(ii) x 2 - (2 + 7) x x + 2 x 7 = 0 
Verification. D - 81 - 56 = 25 

-<-91± V25 9 ± 5 _ 14 

The roots are-j-- — andy-7 andZ. 

Ex. 3: (i) lf one of thc roots of thc equation x 2 - 19x + 88 = 0 bc 8 , fmd 
thè other root. 

(ii) If one of thè roots of thè equation 4x - 27x + 18 = 0 be 6 ,find 
thc other root. 

c R 8 

Soln: (i) We bave thè produci of thè roots « - -—= 88 

88 


The other root = 


one root i.e .8 


11 


Or, thè sum of thc roots = -- “ ^-7^ = 19 
* a 1 

. . thè oiher root = 19-8 = 11 

( b 27Ì 

(ii) The required other root = sum ol thè roots 


onc 


27 3 

of thè roots (= 6 ) i.e. — - 6 -— 

Ex. 4 : Find thè roots of thè equations 

(i) 2x 2 + 3x - 5 = 0 . (ii) x 2 - 8 x + 7 - 0 
Note: Wìicnever wc get a + b + c - 0, one of thè roots will always be 1 
Soln: (i) Hcre a + b + c = 2 + 3 + (-5)=0, so, 1 is one of Ihe roots of thè 
equation 2x 2 + 3x - 5 = 0 

The other root = sum of thc roots - one of thè roots » — 1 

_ _5 
2 

So, thè required roots are 1 and 

Ex. 5: A motorcycle travels 20 km an hour l'aster tban a cycle our a 
journey of 600 kms. The cycle takes 15 liours more llian thè 
motorcycle. Find their speed. 

Soln: Let, thc speed of Ihc cycle = x kmph 
then that of thè motorcycle = x + 20 . 
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Time taken by Ihe cycle = ^ 

• speed x 

and thè timc taken by thc motorcycle = 


600 
x + 20 


15 hours lesfi 


than thè time taken by thè cycle. 

I& :j00_ = 600. 15 

x + 20 x 


or. 


40 _ 40 _ x 

x + 20 1 X , 


40 - x 
x 


!or, 40x = 40(x + 20) - x(x + 20) 
or, 40x * 40x + 800 - x 2 - 20x 
or, x 2 + 20 x - 800 = 0 _ 

-20 ± "'/( 2 D ) 2 - 4 x 1 1 x (-800) -20 ± V400 + 3200 

" X_ ^ 2 x 1 

- ~20±60 = _ I0 ± 30 _ 2Q or A0 

As x, Ihe speed of thè cycle, cannò! bs negative, so x = -40 is not j 
, acceptable. 

x, thè speed of thè cycle = 20 kmph 
and thè speed of thè motoreycle - x + 20 = 40 kmph 
Ex. 6 : Solve thè equation 3 2x+1 - 3* = 3 X "; 3 - 3 2 
Solo: 3 2x x 3 -3 x = 3 3 x 3 3 - 3 2 
or, 3(3 K ) 2 - 3 X - 27 x 3 X - 9 
or, 3m 2 - m = 27m - 9 Where m = 3 X 
or, 3m 2 - 28m + 9 = 0 _ 

28 ± V(28) 2 - 4 x 3 x 9 28 ± ^76 


m = 


2x3 
28 ± 2(y 14 ±13 


2x3 


2x3 . 3 

When m = 9, then 3 X = 9 = 3 
1 


= 9,} 

2 . 


x = 2 


and when m = - thcn 3 


— « 3 _1 • x = _i 

3 - 3 ‘ 

Ex. 7: Por what value of m, can thè equation -9x 2 + 12x - m = 0 be a 
perfect square of a linear expression? 

Sola: A linear expression is of thè forni ax + b = 0; (a ^ 0), a and b are 
Constant. A quadratic equation whose roots are a and p is given 
by (x - a) (x - P) “ 0 


If a = p then thè equation becomes (x - a ) 2 = 0. For both thè 
roots to be equal, we have D = 0. 

So, thc given equation -9x 2 + 12x - m = 0 can be a perfect square 

of a linear expression if 


D = 0 or, b 2 - 4ac - (12 ) 2 - 4 x (-9) (-m) = 0 


or, 144 - 36m =0 m - 


144 

36 


+ 12 x - m 0 thè 


Verification: If wc put m -* 4 in thè equation -9x' 
equation becomes -9x + 12x - 4 = 0 

or, 9x 2 - 12x + 4 = 0 or, (3x - 2 ) = 0 

Clearly, 3 x - 2 is a linear expression of thè form ax + b- Hcre 

a=3andb=-2, 

Quadratic Expression 

An expression of thè fbrm ax z + bx + c, (a * 0) where a, b, c 
are reai numbets is calied a quadratic expression in x. The corresponding 
equation of thc expression ax 2 + bx + c is ax 2 + bx + c = 0 

Before discussing thè sign scheme for thè quadratic expression, 
let us sludy thè concept of rcal number line. 

-ve side +ve side 


-co 


-t-1-1- \—h 


co 


(Icft) 


- 3 - 2-10123 ...... 

smallerno. greaterno. 

— (nght) 


It is thè reai number line. As we move right, thè value becomes 

greater. v* . 

So, 2 < 3, -3 < -2, (on thè reai number line as -2 is in thè nght 

side of-3 so -2 is greatef than -3) 

Also -2 < 0, -2 < r, 4.5 < -0.5, -1.999 > -2, and so on. 

Sign scheme for thè quadratic expression 

Note: 1. The sign sheme for thè quadratic expression is always meant 
for thè reai values of x. We cannot compare any two imagihaiy 
numbers. So to say that ri > 2i or, 4i < wi is absolutely inconect. 

Let a and p be thc roots of thè corresponding quadratic 
equation (i.e. ax 2 + bx + c = 0 ) of thc quadratic expression ax + 
bx + c (= y, suppose) Thcn we have for all thè reai values of x: 

Case L If a and p are rcal and equal or both imaginary 
i.e., D £ 0 then y i.e., ax 2 + bx + c will have thè same sign as that 
of i Ihe coefficicnt of x 2 . Tliat is, if D <; 0 and a is +vc, y will be 
alwavs +ve, and if a is -ve y will be always -ve. 
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"" . CaseII: lf « and P are rcal and uoequal i. e ., ifD > 0 

sign scheme for y Le. ax 2 + bx + c is as follow- 
opposite In (hai of a 

^easibalofacT« (a<p) | 

*>' - **■£7 

1 ,,e corre spondjng equalion is x 2 - 4 x + 7 - 0 

Hc^a 4 - n ' X 7 ; 16 ' 28 ' '2 < 0 i.e. roo.s are i ma 8 i nar 

Note: 1. Ferali ,he reai values of » (x may be 0.2, 32.07,2 - 4 , - 3 2 . 0 ; 

2 - V5, etc) x 2 - 4x + 7 > 0. 

You ca„ poi x - any rcaf nurnber a.,d verify that x 2 - 4x + 7 > 
appose x - £*-£* + 7 = (4. 2) 2 - 4 » H. 2 ) -, 

Wben MS-4) tv 7=(0 07)2 - 4 * 007+7 

lk _ = 007 * (3.93) + 7 - 7 - 0.2751 > 0 

When x ~ ^ - V5 (henx 4x + 7 = ( 2 - VJ ) 2 - 4(2 - VJ) + 7 

7 r, ‘ 8 + 4VÌ *7-1 + 7 >0 

2 . Here D - -12 < 0 i.e., thc roots are imaginary. 

The rools are — e :±d)±Ìj 2 _ 4±2V3i 

2a 2 x 1 2 = 2 ±V5i 

Wheux = 2 + V3i,x 2 -4x + 7 

= (2 + >5i) 2 -4<2+V3 i) + 7 

= 4 + 3i 2 + 4V5ì-8-4V3i + 7 

^ 4 + 3(x-l) - g x 7 (we have i 2 = - 1 ) 

-4-3 -1=0 7 

Similarly, when x = 2 - VJi, x 2 - 4 x + 7 = 0 
■ ' fof *"■*■'«* va luesofX. Ifwe 


,^^;:terr ss, ' <>n ' weec, ‘ 

= Ihi 2 - UZi + *7 


= 16r- I6f + 7 
16x(-l)-I6i + 7 


Efeinentary Afgebra 


- -16 - 16i + 7 = -8 - 16i which is imaginary and il carmot be 
compared with any reai or imaginary number. So thc polpose of 
thcsign -^beme bccomes meaningléss except fbr thè rools ‘(2 
± V3 i which are imaginary). 

Ex- 2: For what values of x, 9X 2 + 42x + 49 > 0? 

Soin: The corresponding equahon is 9x 2 + 42x + 49 = 0 
D - (42) 2 - 4 x 9 x 49 = 1764 - 1764 =0 
Here, thè coefficient of x 2 = a = 9 > 0 
So, for all rea! values of x, 9x 2 + 4x + 49 > 0 i.e. thè given 
expression is always posilive. 

Ex. 3: Find thè sign scheme for -x 2 + 3x + 28. 

Solo: The coiresponding equation is -x 2 + 3x + 28 =0 

D = (3) 2 -4x (-l)x 28=9+ 112= 121 >0 

The roots of thè cqurftion are ” 3 ± _ -3 ± 11 



2x(-l) 


-2 


_1 ZÌI 
- 2 ’ -2 


■ 4 » 7 


3x + 28 is as 


CO 


Here, thè coefficient of x 2 is -1 < 0. 

So, Ihc sign scheme fbr thè given expression -x 
foltows: 

(+vc) 

-OD --1-—-1 

(-ve) -4 7 (-ve) 

That is, Case (i): if -4 < x < 7,-x 2 + 3x + 28 > 0 
Case (ii): if x < -4 or x > 7 -x 2 + 3x + 28 < 0 
Case (iii): if x = -4 or 7, -x 2 + 3x + 28 = 0 
Note: You can verify thè abovc Cases (i) and (ii) by putting sudi values 
of x as may bc easier for calculalion. 

If we put x - 0, -4 < 0 < 7 we see, 

-x 2 + 3x + 28 = 0 -K) + 28 28 0. 

Ifwe put x = -5 < -4, -x 2 + 3x + 28 = -25 - 15 + 28 = -12 < 0 
Ifwe put x = 10 > 7, -x 2 + 3x + 28 = -100 + 30 + 28 -42 < 0 
Ex. 4: For what range of (he values of x is 2x 2 - 4x - 7 non-positive? 
Solo: The corresponding equation is 2x 2 - 4x - 7 = 0 
D = (-4) 2 -4x2x(-7)= 16 + 56 = 72 > 0 
Here, thè coefficient of x 2 is 2 > 0 

The rools are =UÌ±M = i±«£ = 1*3£ 

2x2 2x2 2 

So, thè sign scherno for thè given expression 2x 2 - 4x + 7 is as 

foIJows: 
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(-ve) 


-00 


(-ve) 


2-35 


co 


2 + 3-5 


(-ve) 


forx 


2 ±35 


thè given expression will be zero 


- - 2-35 ^ .2 + 35 „ 

and tor -—-— < x < —-— thè given expression will 

negative, For other values, thè expression will be+ve. 

„ f 2-3^2 2 + 3^2 

Thus, for —-— S x £ —-— thè given expression is n< 

positive i.e., thc expression is either zero or negative. 

Note: If you want to check tlie sign scheme, you simply take 
approximatc valile of 5 and then proceed, For example, we 
5 = 1.4 (approximately) 

? + 7 x 1 4 

Now, thè roots are--—— = 1 ± 3 x 0.7 

= 1 ±2.1 -3.1,-1.1 
As thè roots have been found by approximation, so while checl 
ing for thè sign schcmc, you should not take such values of ; 
which are nearer to thc roots. 


. 2^35 <1 ^ 2 + 35 ^ 


thè roots are = t^7 = 7,6 < a PP roxima,cl y)] 

= 4.3 and-3.? - • 

So, thè sign dcheme for thè expression b 2 - b -14 is as follows: 
(+ve) 

—CO ' * * - 1 * DO 

(-ve) -3.3 4.3 (-ve) 

Thus forb < -3.3 or, b > 4.3, b 2 - b - 14 :> 0 

To decide thè corrcct option, we draw thè points of thè option on 

thè reai number line of thc sign scheme 

(+ve) (-ve) (+ve) 

-CO « «- « • ' » CO 

. -7 -6 -5 -4 -3.3 -3 4 4.3 5 6 7 ..... 

Now, we tally cach of thc options one by one. 

Clearly, option (i) is correct Option (ii) is also correct. 

Between these two options, wc observe that option (ii) is more 
suitable than option (i). Though option (iii) is correct, it is not as 
dose as option (ii). 

Options (iv) and (v) are incoirect. 

Hence (ii) is thè answer: 

Ex. 6 : If x + y is Constant, prove that xy is maximum whèn x = y 

yf .fezzf 


Putting x -1 


2x -4x-7 = 2- 4- 7 = -9<0. 

Putting x = 5,2x 2 -4x-7 = 2 x25-20-7-23 >0 
Putting x = -2, 2x 2 - 4x - 7 = 2 x 4 + 8 - 7 = 9 > 0 
Thus, we find that thè sign scheme is correct. 

Ex. 5: The incquality of b 2 + 8 b è 9b + 14 is correct for 

(i) b £ 5, b < -5 (ii) b > 5, b < -4 (iii) b > 6, b <. -6 
(iv) b £ 4, b £ -4 (v) b > 6 , b < 4 
Soln: The given equality is b 2 + 8 b > 9b + 14 

i.e. b 2 + 8 b - 9b - 14 2 0 or, b 2 - b - 14 > 0. 

For thè equation b 2 - b - 14 = 0 we have 
D = (-1 ) 2 - 4 x 1 x (-Ì4) = 1 + 56 = 57 > 0 


Soln: xy — p-^- 


2 


We know that, thè square of any rcal no. £ 0. 

.2 ' / %2 

X-— 

2 


S°, a 0 and 1^1 2 0 

As x + y is Constant, xy is thè maximum when | : 
or, =* 0 or, x - y = 0 or,x=y 


x Zl 

2 : 


Mere, thè coefficicnt of b 2 = 1 > 0 and 


Ex. 7: Which of thè following values of P satisly thè inequality 
= P (P - 3) < 4P - 12? 

1)P > 14orP< 13 2) 24 < P < 71 3) P > 13; P < 51 

4) 3 < P < 4 5)P = 4, P =+3 

Soln: P (P - 3) < 4(P- 3); P(P - 3) -4(P -3) <0 
(P-3) (P - 4) < 0 

This means that when (P-3) >0 then (P - 4) < 0 ... (i) 
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or, when (I* - 3) < 0 tlicn (P - 4) > 0.(il) 

Troni (i) P > 3 and P < 4 /. 3 < P < 4 

Troia (ii) P < 3 and P > 4 

Which is not in clioiccs. Hcnce froni (i) our answer ìs (4). 

Direction* (Ex. 8-12): III each qutstinn one or more cquation(s) 
is/a re provi deci. Od tliebasisof theseyon ha ve to findouttherelalicm 
bclwccn p and q. 

Givo answer (l) if p — q, 

Gi ve answer (2) if p > q, 

Give answer (3) if q > p. 

Givo answer (4) if p > q, and 

Give answer (5) if q > p. 


8 .1.2p + ^ = p i 3 

**•!■!-> 

IO. I.f-f-o 

11.1. p 2 + 3 — 12 

1 2. 1. 7p 2 - 8 p + 1 =0 


!I.q-^=l 

II.q 2 + 30 = 12q 

II. q 2 - 2q - 1 

II. 3q -5=1 i q 

ii.la a. i. 

2 4 8 


2p-p = 3-^=>p = ^ 
q = I + — 3.5 Therefore q 




a P=6 


U.-> q 2 - I2q l 36 = 0^(q-(i) 2 = 0 
/. q = 6 Therefore p = q 

.0.2;I.->f = f=> P = f 

IL-> q 2 -2q+ 1-0 >(q-l) 2 = 0 . 
Therefore p > q 
11. 5; I. -> p 2 = 9 p - ±3 

II. -> 3q - q = 1 1-5 q - 3 Therefo 


12 . 2 ; I p - 


q - 3 Therefore q ;> p 
8 i 6 _ 2 14 _ _1_ 

14 14* 14 V 1 


2<L_Ì 


Ex. 14: The inequality 3n 2 - 18n + 24 > 0 gets satislìed for which oHhe 
following values of n? 

1 )n< 2 & n >4 2)2<n<4 3)n>2 

4) n > 4 5) None of these 

So In: The equalion for tlie given inequality is 
3n 2 - 18n + 24 - 0 
3(n - 2) (n - 4) m 0 
\ n = 2 ,4 

ìlio reai number line of thè sign schcme is 

-o> - —4 -1-1 • — -1-00 

+\c 2 -ve 4 +ve 

The Iwo values of n give thè two end points of Ihe inequality. Ou 

theabovcaxis weliavethree ranges in which vaiueofn can move. 

(i) n < 2 (ii) 2 < il < 4 (iii) n > 4 

Put a va lue which is less than 2. Suppose n - 0 

Then 3n 2 - 18n + 24 = 0 - 0 + 24 ■« 24 > 0 which satisfies the 

inequality. Mence n < 2 is valud value. 

Again put a value which is between 2 and 4. 

Suppose il — 3. Then 3n 2 -18n + 24 ^ 27 - 54 i- 24 - -3 < 0 which 
does noi satislles the inequality. Hencc 2 < n < 4 is noi a valud 
value. , 

Again put a value which is greatei than 4. Suppose n = 5. The 
3iT - 18n + 24 = 75 - 90 + 24 = +9 > 0 which satislies the 
inequality. Hence n > 4 is valili value. 

Note: The inequality (3u - 6) (n - 4) > 0 i 

or, 3(n - 2) (n - 4) > 0 is tuie when (n - 2) and (n - 4) badi are 
either +ve or -ve. 

When bolli are +vc, we bave 

n - 2 > 0 and n -4>0 

or, n > 2 and il > 4 ^>ll >4 

When both are -ve 

(il ■ 2) < 0 and (n - 4) < 0 

=> n < 2 and n<4r>n<2 

Thus required vaine is n < 2 and n > 4 

Ex. 15:. Which of the following values of x salisfics Ihc inequality 
2 x(x- 2 )<x+ 12 ? 
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l)-j<x<4 

4)x>4,x<| 


2)-3<2x<4 3)x>4,x<-| 

5) None ofthese 


Solo: 1 ; 2x(x - 2) < x + 12 

or, 2x 2 - 4x - x - 12 < 0 
or, 2x 2 - 5x -12 < 0 
or , 2 x 2 - 8 x + 3x-12<0 
or, 2x(x - 4) + 3( x - 4) < 0 
or. (x - 4) (2x + 3) < 0 

There are two casca for thè above inequaliiv 
Case I x - 4 < 0 and 2x + 3>0 

=> x<4 andx > 

2 

or, < x < 4 

Case VI x - 4 >0and 2x + 3<0 
or, x > 4 and x < -|- 

Whidi js not possible. Allhough it is given in clioice ( 3 ) bui both, 
inequalitjcs (x > 0 and x < -*/) are not possible ai a lime. So, tornì 
case I only our answer is ( 1 ). 

Nule; If voti bave no idea about quadralic equation, you vati verify ihe! ‘ 
mciuaiiiy by putling ihe suitoble vaine of.x from each cl.oicc.l, 
Whichcver saturile* thè inequalily should he our answer. 5 • 

Direction* (Ex. 1 6-2(1): r n each question ime or more equationf*) 4 i 
■s (are) provided. On thè basi, „f thè,e you bave tofindout relation 
between p and q. 

Give answer (i)ifp-rq 

Give answer ( 2 ) if p > q ! 

Give answer (3) if q > p 

Give answer (4) if p > q and • 

Give answer <5) if q > p 

- 5p + 1 = 0 <ii)q 2 ; 2 q + I =0 

20. (i)q -1 Iq + 30 -() (ii) 2p 2 - 7p + 6 = 0 


Solutions: 

i 6 - 2 : à x b = w II« *il*I*f=y<*> 

=? p > q Answer - (2) 

Note: (*) shows that if p - 13 then q is 3- 

17. 2; (j) p - 7 - 0 (ii) 3q 2 - lOq + 7 = 0 

p = 7 

(ii) 3q 2 - 3q - 7q + 7 - 0 => 3q (q - 1) - 7(q - 1) - 0 

=* (3<j - 7) (q - 1) — 0 q = ? or 1 

p > q Answer = (2) 

Noie: In a quadrai io equat ion ax 2 -»- bx + c = 0 

y _ -b ± Vb 2 - 4ac 
2 a 

. 10 ) ± Tj- IO ) 2 - 4 *~ 7 10 t 4 7 

2x3 " 6 ” ,? 3 

18. 3; (i) 4p 2 = 16 (ii)q 2 -10q + 25 = 0 _ 

0 ) O p = J: 2 (ii) =, q = 10 ± = 5 

We see timi q > p 

19. 5; (i) 4p 2 - 5p + 1 - 0 (ii) q 2 - 2q + 1 =0 

ò fi 4 

(ii) => q - - ^--*1 VVc $ce that p < q or q > p 

(W p-iiSE«.Zii. 6 2 

We see that p < q or q > p 

Conditioiis Tur thè Maximum ami (he Minimum Values of thè 
Quadrarle Expression ax z + bx + c (= y, suppose) 

For tbc minimum valile of y, thè conditimi is a > 0. (if a < 0, y 

has no minimum vaine). Tiie minimum valucofy = whicb is passiWc 

vvhen x = —— 
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For thè maximum value of y, thè condition is a < 0 (if a > 0, j 
has no maximum value). The maximum value of y = — which i| 

possible when x - 

Ex. 1 : If x be reai. find thè maximum value of -2x 2 + x + 3 and also fi» 
thè conesponding value of x. 

Soln: The conesponding equation is -2x z + x + 3 = 0 
D«<l) 2 -4x(-2)x3 = 1+24 = 25 

a The rcquired maximum value of Ihe givcn expression = 

-25 25 

=-= — = 3.125 and thè corrcsponding value of x 

4 x (-2) 8 


2 a 


2x>2) 4 


= -7 = 0.25 


Explanation: -2x + x + 3 * y.(i) 

or, -2x 2 +- x + (3 - y) = 0 
D = (l ) 2 - 4 x (-2) x (3 - y) 

= 1 + 8(3-y)“l+24.-8y=25-8y 
Given that x is reai, so D £ 0 or, 25 - 8 y > 0, or, 25 > 8 y 

A y <. ~ i.e. thè maximum value of y is ^ 


8 


Substituting y « in (i), we get -2x 2 + x + 3 « 

or, -16x 2 + 8 x + 24 = 25 
or. I 6 x 2 - 8 x+.l - 0 
or, (4x - 1 ) 2 = 0, or, 4x -1 = 0 

/. x = 7 = 0.25 

4 

Ex. 2: If x be reai, find'the minimum value of 2x 2 - 5x - 3 and also fin< 
thè conesponding value of x. 

Soln: The conesponding equation is 2x 2 - 5x - 3 = 0 
D = (-5 ) 2 - 4 x 2 x (-3) = 25 + 24 = 49 

The required minimum value of thè given expression 
_ D. 

4a 


25 


49 49 

--- = -r— = - 6 .125 and thè conesponding value of ; 

4x28 


= jL = _il5I = 5 = 1>25 

2a 2 x 2 4 


Explauation: 2x 2 - 5x - 3 = y.(i) 

or, 2x 2 - 5x - (y + 3) = 0 

D = (-5) 2 - 4 x 2 x (-(y + 3)} = 25 + 8 <y + 3) = 49 + 8 y 
Given that x is reai a D>0 or, 49 + 8y>0 or, 49è(-8)y 

or ’ y ^ = - 6A25 

49 . 

i.e. thè minimum value of y is -6.125 and substituting y = —r- m 


(i), we get 
2x 2 - 5x - 3 = 


J9 

8 


or, I 6 x 2 - 4Gx - 24 + 49 = 0 
or, 16x 2 - 40x + 25 = 0 
or, (4x - 5 ) 2 = 0 

or, 4x - 5 - 0 .' 




Ex. 3: A certain number of tennis balls were purchased for Rs 450. Five 
more balls could ha ve been purchased for thè same amount if each 
ball was cheapcr by Rs 15. Find thè number of balls purchased. 
1) 15 2)20 3) 10 4)25 5) None of these 

Soln: Suppose he purchased x balls. 

Then comparing thè prices in two conditions, we get an equation 

^=^<>15 .(*) 

x x + 5 

30 30 30 30 + X + 5 

or, — = +1 or, — »-~ 

x x + 5 x x+5 

ór, 30(x + 5 ) = x(35 + x) 

or, 30x + 150 = 35x + x 2 

or,x 2 + 5x-150 = 0 

or, x 2 +15x-10x~ 150 = 0 

or, x(x + 15) - 10(x + 15) = 0 

or, (x - 10) (x + 15) =0 

a x= 10,-15 

Neglecting thè -ve value we find thè no. of balls = 10. 

Note: (1) In equalion (*) 

450 

Co$t price of a ball -- 
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When we gel 5 balls more for ihe some amount thè cost price of | 

ball = ^- 
x+ 5 

We aie given that price of a ball in second case is cheaper by 


15. So, 


450 450 


+ 15 


x x + 5 

Quicker Approach: Equation (*) is our fìrst step of the solution. Eroi 
tliis very fìrst step we see that we are going to be iraped in 
quadraiic equation. Naturaily, it wiU take more time to solve it b\ 
solving thè quadratìc equation. So, we suggest you to stop yonj 
further calculation and look at thè choiccs given. 

Choice (1): Put x = 15. It can’l be our answer bccause at thè righr-hand? 
450 

side we get ; wliich is not a complete nunibcr., 

Choice (2): Put x = 20. It al so gives absurd values. 

Choice (3): Put x = 10. This satisfies thè equation and give mcaningful 
values. So, our answer is (3). 

Ex. 4: A businessman knows that the price of coinmodity will in creasi 
by Rs 5 .per packet. He bought some packets of this commedie: 
for Rs 4,500. If he bought ibis packet on nevv price then he gets 
10 packets less. What is thè number of packets bought by him?., 
1)90 2) 100 3)50 4) 125 5) None of these 

Soln: Suppose he bought x packets. 

4500 

Then cost price of a packet =- 

X 

When he gets 10 packet less then cost price of a packet 
4500 
’ x - 10 

. 4500 r 4500 

New, we bave,- + 5= ..(*) 

x x- 10 

The abovc equation is a quadratic equation so we should stop oui 
fiuther calculation (to save timo). Put the value of x from choiced 
given in the question. The value of x and x - 10 should bc suchj 
that they divide 4500 exaclly. So, our corrccl answer should be' 
100 . 

Note: (*) should be our fìrst and last step in examination hall. 
Linear Equations 
Equations witli One Variable: A statement of equalily that contains an 
unknown quantity or variable is called an equation. The graph of such 


an equation is a straight line, whose abscissae x or ordinates y satisfy 
the given equation. 

Root or Solution: Any value of the variable that makes the statement 

of equation true is called a root of the equation. 

Solved Example: Ravi’s father is four times as old as Ravi. Tour years 
ago, his father was six times as old as he was then. Find their prcscnt 
ages. 

Solution: 

(i) Suppose the present age of Ravi is ’x’ years, and the present age of 
his father is ‘y’ years. Ravi’s father is fbur times older than Ravi. 
This statement fomis an equation, i.e., 4x = y. Converted to 
generai forni of ax + by + c = 0. It looks like 4x - y + 0 = 0. 

(ir) Now, Tour years ago, their ages were x - 4 and y - 4 years respec- 
tively. The statement that his father was six times older than Ravi 
four years ago, forms another equation i.e., 6(x - 4) = y - 4. 
Converted to generai forni of ux + by + c - 0, it looks like 
6x - y - 20 = 0. 

(iii) The two simultaneous equations are: 

(1) 4x - y + 0 » 0 

(2) 6x- y - 20 = 0 

(iv) Test for common solution ~ i.e. % * —- 

w «2 b 2 6 - -1 

Thcrcforc, thcrc exists an ordered pair which can satisfy botti the 
equations. 

(v) Solving for x by elimination, by>subtracting (2) from (1),- we get 
-2x + 20 - 0 (by transposilion). 

=> x = 10; putting thè value of x = 10 in ( I) 

4x-y + 0 = 0=*40^y = 0 y = 40 

The present ages of Ravi and his father are 10 and 40 years 

respectiveiy. 


Misccllaneous Examples 

Ex 1 : If x + - ^ 2 the value of x 2 + ~ = ? 

x x 2 

Soln: x 2 + i = |x + ±j - 2(x) jj = 4-2»2 
Ex2:Jfx + - = 3, the value of x 8 + 
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Solo: x 2 + -V = 
x 


H‘ * ■ 

H-+; 


- 2.X.- =9-2 = 7 
x 


- 2 .x 2 .^ 

x 


49-2 = 47 


x +* — 

X 


-2.x 


-7 = (47) 2 - 2-220? 


Ex. 3: If x + y = 3, xy = 2 ; find thè value of x 3 - y 3 
Soln: x 3 - y 3 = ( x-y) (x 2 + y 2 + xy) 

Now, x - y = V(x + y ) 2 - 4xy = ^9-8 = 1 
x 2 + y 2 + xy = (x + y)^ - xy =9-2 = 7 
/. x^-y 3 a 1x7 = 7 

Ex. 4: If x - - = aET , Ihe valuo of fx 2 + 4r 


Soln: x + -j = |^x — 

' if ( r 

, *J l * 

ì- V25 


X + 


4- 2.x. — =21+2 = 23 
x 


+ 4. x.- =21 +4 = 25 
x 


!S 


Ex. S: 


x + - 


27 3n + l .8r" 


x + ± 

X 


x 2 + 4 


5x23 = 115 


^n + 5 ^3n — 7 


Soln: 27 = 3 : 

81 =3' 
9 = 3 2 


9y3ri ♦ i a j3(3n 1 1) _ ^9n + 3 

• (81)'" = 3~ 4 " 

+ 5 _ j2(n ♦ 5) _ ^2n + 10 


.. thè given expression becomes 


^9n + 3 ^-4n 


^2n ♦ JO ^3n - 7 


j(9n + 3 - 4n) -^2n + 10))+ (3n - 7)] 


=>3-1 

,Vy 


Ex. 6 : If x = 12 , y = 4 ; find thè value of (x + y) y . 

Soln: (x + y) Vy = <16) 3 = 409 6. 

Ex. 7: If a + b + c = 0, find thè value of a 3 + b 3 + c 3 . 

Solo: a 3 + b 3 + c 3 = (a + b + c ) 3 - 3(b + c) (c + a) (a + b) 


= 0-3 (b + c) (c + a) (a + b) = - 3 (-a) (-b) {-c) 
=>a 3 + b 3 + g 3 = 3 abc 


(Reiuember) 


Ex. 8 : if x = y = n|—r find thè value of x 2 + y 2 . 


^ 3-1 ^ + 1 

.2 


Soln: x 2 + y 2 


Now, 


fvj+iY rv?-n 


V5 -1 


i) 


4 - 2^3 


= 2--6 


a/3+1 = (a/3 + 1) (a/3 - 1) 3-1 

. -€*ì (a/3 + 1) 2 . J.J7 

S’ratoly,j- = - 2 + • 

x 2 + y 2 = (2 -a/3) 2 * (2 + a/3 ) 2 =2 [( 2) 2 + (V3) 2 ]- 14 
[ As (a - b ) 2 + (a + b ) 2 = 2(a 2 + b 2 )] 


Ex. 9 : If y varies as x and y = 7 when x = 2, find y when x - 5. 
Soln: lf y varies as x then ^ = Constant 

s X 



Ex. 10: If x + 2 exactly divides x 3 + 6 x 2 + llx + 6 k; find thè value of k. 

Solo: lf x + 2 divides thè given expression, then thè given expression 
must be equal to zero when x equals - 2 , ie., fl> 2 ) = 0 
=> (- 2) 3 + 6 (- 2) 2 + 11 (- 2 ) + 6 k = 0 
:=> -8 + 24 - 22 + 6 k - 0 => 6 k = 6 => k = 1. 

Ex. 11 : What must be added to - to make it J ? 

y x 

2 2 

V X y — X 

Soln: The required value = ^ ” = xy • 

Ex. 12 : What is thè squarc root of (x 2 + 4x + 4) (x 2 + 6 x + 9) ? 

Soln: (x 2 + 4x + 4) {x 2 + 6 x + 9) = (x + 2 ) 2 (x + 3 ) 2 
thè square root is : (x +2) (x + 3) 

E*. 13 : lf 3* ' y = 27 and 3* + y = 243, find thè value of x. 

Soln: 3 3 = 27 = 3 x-y 

=>x-y-3-(1) 

3 5 = 243 = 3** y 
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=>5«x + y-(2) 

Adding ( 1) and (2), we get 
(x + y) + (x - y) = 5 + 3 
=>2x~8 => x =4. 

Ex. 14 : If x - 9, y = *{\7 y Ihe value of (x 2 - y 2 )is equa! to 


Soln: (x 2 - y 2 ) 1/4 = (81 - U)' A = 
Ex. 15 : Find thè value of 

t^rv-n- 


m* b 


^81 - 17 


i- b 


I 

$64 


Soln: We havc : x< h + c) (b “ c > x (c + *Hc - a) x <a + b) h - b) 


-O _(c -a") (a 2 -b 2 ) 


= x b 


c J -, 2 *, 2 -b 2 =x 0 


1. 


Ex. 16: The roots of 2kx 2 +• 5 kx + 2 =0 are equa! ifk is cqual to 
Soln: The roots will bc equal if in ax 2 4- bx + c = 0 , b 2 *-* 4ac. 
Hence, bere thè roots are cqual tf: 

(5k) 2 - 4 (2 k) 2 - 0 


=>25 k 2 - 16 k = 0 
“k (25 k- 26) = 0 


16 


he.. ifk = 0 or ifk- — 

Ex. 17: What is thè condition that one of thè roots of thè equation is 
doublé thè other in ax 2 + bx +c = 0? 

Soln: Lei onc root be equal to a 
Then other root will bc 2a 
Now, we know that the 

sum of roots = — and (he produci of roots - - (Note) 


- b 


=> a + 2 a = 3 a = —and a (2 a) 


2 * -ì— W 




2b ; 




Hence, from (1) and (2) thè condition is: ~ = - =>2b 2 - 9ac 

9a 2 a 


Ex. 18: The sum of the roots of the equation 

l-ind the product of the roots. 

Soln: Multiplying both sides of the equation by 
c (x + a) (x + b) we obtaìn: 
c (x + b) + c (x + a) = (x + a) (x + b) 

On rcarrangement, we obtain: , 
x 2 + x (a + b - 2 c) + ab - bc - ca - 0. 
Now, the sum of roots = -(a + b- 2c) = 0 
/. Produci of roots - ab - bc - ca 


1 1 . 

-- = -iszero. 

x + b c 


a + b = 2 c. 


= ab - c (b + a) = 


a + b 


(a+ b) 


= (a 2 +- b 2 ), on simplification. 

Ex. 19: Find the roots of tho equation, V3y + \ « Vy - 1 
Soln: We bave, on squaring. 

3y+ t = y- 1 ^2y = -2 =>y = -L 

But y = -1 means Vy - 1 = which is not a reai number v 
Hence, no reai root exists. 

Ex. 20: If a, [3 are the roots of the equation 

x 2 + 3ax + c = 0 and if a 2 + p 2 = 5, find the value of a. 

Soln : Sincc a , p satisfy the given equation, we must have: 
a 2 + 3aa +■ c = 0 
p 2 + 3a P + c - 0 
On adding, we get 

<ct 2 + p 2) + 3a (a * p) + 2c - 0 
=> but a + p = sum of roots = -1 I = 


/. 5 + 3a ( - 3a) + 2 c “ 0 




=> 9a =5 + 2c => a 




5 + 2c 


Ex\ 21 : If a , P are the roots of the equation 

x 2 + 3ax 4 - 2a 2 = 0 and if a 2 4- p 2 « 5, find the value of a. 
Soln: In the previous example, weobtained: 

9a 2 = 5 + 2 c 
Now, put, c = 2a 2 
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We get, 9a 2 = 5 + 4a 2 =>5a 2 - 5 =>a 2 = 1 => a = + 1 
Ex. 22: The area of a rectangle is Ihe same as that òf a circle of radii 

cm. If Ihe length of thè reclangle exceeds its breadth 

cm; find Ihe dimensions of Ihe reclangle. 

Soln: Àrea of thè circle = ^?" x x 


11 


11 


_22 35 in .. 

— ~y~x — = IO sq. umts. 

Let ihe breadth be x. 

Then ihe lenglh is x + 3. 

Area of rectangle = Area of circle 

^>x(x + 3)« 10 =>x 2 + 3x- 10 = 0. 

-3 ± V3 2 -4x1 x (-10) 

X " 2 

_ -3 ± V49 -3 ì 7 

2 2 ’ 

But breadth cannot be negative. Hence, we discard x = -5 ai 

acccpt x = 2. 

Breadth = 2 cm, Lenglh = 5 cm. 

Ex. 23: The surface area of a pipe, open at both ends, is equal to 628 
sq. m. The difference between ils radius and its length is 15 
thè length being thè larger. If thc pipe was closed at one end, wl 
amount of water can it hold? (Use ir = 3.14). 

Soln: Let radius = x. Then lenglh = x + 15. 

Now, we have surface area = 2n rh = 628 
=> 6.28 x (x + 15) - 628 =>x(x + 15) = 100 
=> x 2 + IS x = 100 
x 2 + 15 x - 100 = 0 

Solving thè quadratic equation using thè formula, 

- b ±Vb 2 - dac 

— we obtatn. 


x = 


2a 


x = 5, -20. But radius can't be negative. 
Hence, we accept x “ 5. 

Now, thè volume of thè pipe is 
=Wh = 3.14 x(S) 2 x (5 + 15) 

- 3. 14 x 25x20=1570 cub. m. 


flementary Algebra 

ÌEx. 24: Show that , 

(a + b- 2 c) 3 + (b + c-2a) J +(c + a-2b) 

= 3 <a + b - 2 c) (b + c - 2a) (c + a - 2b) 

Soln: Letx = a + b-2c 

y — b + C - 2a 

z = c + a-2b , 

Now, we see that x + y + z= 0 
Thus, x 3 + y 3 + z 3 = 3xyz (From Ex. 7) 

Thercfore,(a + b - 2c) J + (b + c-2a) +(c + a-2b) 

= 3 (a + b - 2c) (b + c - 2a) (c + a - 2b) 

Ex. 25: Find thè value of x 3 + y 3 + z 3 - 3xyz when 
x + y + z- 16 andxy + yz + zx-78 
Soln: x + y + z = 16 

or, (x + y + z) 2 * 256 

or, x 2 + y 2 +z 2 + 2 (xy + yz + xz) = 256 
or, x 2 + y 2 + z 2 + 2 x 78 = 256 
or, x 2 + y 2 +Z 2 = 100 
Now, we have, 

x 3 + y 3 + z 3 - 3xyz = (x + y + z) {x 2 + y 2 + z 2 \(xy +• yz + zx)} 
= 16 {100-78} =352 

Ex. 26:Find thc value of a 2 + b 2 + c 2 - 2ab + 2ac - 2bc, if a - x+y, b 
= x - y and c = 2x -1 
Soln: a 2 + b 2 + c 2 - 2ab + 2ac - 2bc 

= a 2 + (-b) 2 + c 2 + 2 (a)(-b) + 2ac + 2(-b)c 
“ {a + (-b) + c} 2 = (à-b+c)“ 

= (x + y- x + y + 2x-l} - {2x - 2y - 1} 

Ex. 27: Find thè combined produci of 

(a 4 + b 4 ) (a 2 + b 2 ) (a + b) ( a - b) ^ 

Soln: Givcn exprcssion - (a 4 + b 4 ) (a 2 + b 2 ) (a 2 - V) 

= (a 4 + b 4 ) (a 4 - b 4 ) = a 8 -b 8 

Ex. 28: Find thè value of x 3 - \ when x - -- = a 
Soln: x-^ = a or, jx-^J 3 = a 3 

Since, (a - b) 3 = a 3 - b 3 - 3ab (a-b), wc have 
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r 

x — 
x 




i * 

or.x 3 —j-3a = a 3 

X 

- a 3 4- 3a 
x* 


Ex. 29: Fimi thc value of 


3 n + 4 -6x3 n+] 


»n + 2 


Soln: 


j^ 4 -6»3 n +' 3 n + 4 -2x3x3 n * 


jn f 2 

3 n4 ’ 4 _2x3 r ' + 2 3 n + 2 
3 H + 2 
3 2 -2 = 7 
-'ì'A 


,n + 2 


42 (3 Z -2) 

,n + 2 


Ex. 30: If x - 2^-2" >A , find thè value of 2x 3 + 6x 

Soln: Lct 2 Vj -- a, thcn 2~ ì/s = —= l 

2 a a 

Now, we have x - a - - 


So 


>, 2x 3 4- 6x = 2- fa - -) +3 fa-- 

' ■ H-r 



= 2ja 1 -i-3xax 

E*. 31: Find thc value of- <»~ b > 2 + fe" 6 )* + (a-c) 1 

(b-c) (c-a) (a-b) (c-a) (a-b) (b-c) 

Soln: Given exprcssion =“ ^L~ b ) + (b-c) 3 + fa-c)^ 

(a-b) (b-c) (c-a) 

- 3ja -b) (b-c) (c- a) ^ 

(a-b) (b-c) (c-a) 

I>ote; We see thai, a-b + b-c + c-a = 0 


Therefore, by thè well-known conditional identity, when 

x + y + z = 0 thcn x 3 + y 3 + ?? = 3xyz we have 

(a-b) 3 + (b-c) 3 + (c-a) 3 = 3 (a-b) (b-c) (c-a) 

Ex. 32: If a+b+e = 0, thcn find thè value of 
‘ i 1 I 

b 2 + c 2 - a 2 + c 2 + a 2 - b 2 a 2 + b 2 -c 2 
Soln: a+b+c = 0 
or, a+b <“ -c 
or, (a+b) 2 = (-c) 2 
or, a 2 + 2 ab + b 2 = c 2 

or, a 2 4 b 2 - c 2 - -2ab 

Similarly, a 2 4 c 2 - b 2 “■ -2ac and b 2 + c 2 - a 2 = -2bc 
Mence, thc given exptession = —-— + —-— + 


-2bc -2ac - 2 ab 


(a + b + c) _ 


-2.W 


= 0 , sìrice a+b+c = 0 


Ex. 33: If x+y+z = 0, then find thè value of 


(x+yHy+zHzM) 

xyz 


Soln: x+y +2 - 0 

x+y = -z; y+z = -x; z-i x = -y • 

The given exprcssion = ‘ - _1 

xyz 

4.44 

Ex. 34: If a » b+c = 0 ihen find thc value of -= 3 + + C 


b 2 c 2 4- c 2 a 2 + a 2 b 2 


Soln: We have, a+b+c = 0 

or, (a 4- b -l c) = 0 

or, a 2 + b 2 + c 2 = -2 (ab + ac t bc) 


Squaring bolli sides; (a 2 + b 2 + c 2 ^ =4 (ab + bc + ca) 2 

or, a 4 + b 4 + c 4 + 2a 2 b 2 + 2b 2 c 2 4- 2a 2 c 2 
— 4 |a 2 b 2 4- b 2 c 2 + a 2 c 2 + 2abc (a+bt c)j 

or, a 4 + b 4 + c 4 -2 (a 2 b 2 + b 2 c 2 + a 2 c 2 ) (v a + b + c = 0) 
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. a 4 + b 4 + c 4 

" aV + bV + i 2 c 2 


= 2 


Ex. 35: If x + y = 2z, then fmd thè value 6f + —— 


Soln : We have, x + y = 2z. 
or, x - z “ z - y 

Thus, thè given expression = 


x - z y - z 


_ x-zz-y _ 


z-y z — y z-y z - y 

Ex. 36 : If x + — = 1 and y + - ** 1 then find thè value of z + -, 
y z x 

Soln : x + - = 1 

y 

=> x - 1 - - - 1 

y y 


y-i 


- 0 ) 


Again,y + ì= J=> - = 1 - y 
z z 


z = 


(2) 


1 -y 

Proni (1) & (2), thè given expression - 
1 _ 1 y _ 1 - y 

2 + X 1-yVfl-y 

2 

Ex. 37 : If a = b — c, then find thè value of - ^ - + C ^t 

a 2 + b 2 + c 2 

2 2 

Soln: The given expression = = 


3a' 


3a 2 


EXERCISES 

1. The values of a and b for which 3x 3 - ax 2 - 74x + b is a multiple of 
x 2 + 2x - 24 are 

1)a--5, b = 24 2)a- 5, b = 24 3)a-13,b=16 

4) a = - J 3, b - 16 5) None of these 

2. The remainder when 4x 6 - 5x 3 - 3 is divided by x 3 - 2 is 

1)0 2) 1 3)2 4)3 5) None of these 


3. What should be added to 8x 3 - 12x 2 + 4x - 5 to make it exactly 
divistole by 2x +1? 

1) 11 2)5 3)6 4)-11 5) None of these 

4. Find thè values of a and b when 

f(x) = 2x 3 + ax 2 - 11 x + b is exactly divisible by (x - 2) (x f 3). 

I) a ~ 3, b = 6 2) a = 3, b = -6 3)a--3,b = 6 

4) a = -3, b = -6 5) None of these 

5. If l(x) - 4x 3 - 2x 2 + 5x - 8 is divided by x - 2, what will be thè 

remainder? « 

1)25 2)42 3) 16 4)26 5) None of these 

6. x" - y n is exactly divisible by 

l)x-y 2)x + y 3)bothx-y andx + y 
4) Neither x - y nor x + y 5) None of these 

7(a + b + c) {{a - b) 2 + (b - c) 2 + (c - a) 2 ) ■ ? 

1) a 3 + b 3 + c 3 + 3abc 2) a 3 + b 3 + c 3 - 3abc 

3 ) a 3 + b 3 + c 3 + 3abc (a + b + c) 4) 3abc 5)3 

8. Find thè value of a 3 + b 3 + c 3 - 3abc when a + b + c = 9 and 
a 2 + b 2 + c 2 = 29 

1)9 2)3 3)27 4)81 5) None of these 

9. Find thè value of x 3 + y 3 + z 3 - 3xyz when x = 89, y = 87, z - 84 
1) 260 2) 19 3) 4940 4) 4490 5) None of these 

10. If x « a(b - c), y - b(c - a) and z = c(a - b), then 


i) 


3xyz 

abe 


2)^ 3)3xyzabc 4)3 5) None of these 


abe 


1 2 1 

11. When x* — = 3, find thè value òf x + -r 

*■ : x 2 

1)3 2)6 3)9 4)27 5) None pf these 

12. When x - - = 5, fmd thè value of x 2 + -y 

x x 2 

1)9 2)27 3)81 4)7 5)15 

13. Find thè value of a 2 + b 2 + c 2 - 2ab - 2ac + 2bc when a - 17, b = 15 

and c = 13. ; 

l) 111 ^2) 121 3)225 4J-361 5)Noneof\the$e 
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•*"+ £ ■ 3 find ihe value of x 3 4 -y 

13 Wlwn a - A 2 ’ r , 3) 18 4) 21 5 > Nonc oflhese 

13. Wlien a - -5, b = -6 and c = IO find thè value of 

_ + b 3 4 c 3 - 3abc 

(ab 4 bc 4 ca - a 2 - b 2 - c 2 ) 

')-> 2) 1 3)2 4)-2 5)3 

16. IFa = !, tìnd thè value of 

n II' 3 " (3 “-r IJ " (4 ® 4 * a3 - 3 > + (a 3 - 1) 

17 Ila + h 4 r - in 4 A' 0 4)17 5) None offese 

17. li a + b + c - 10 and ab 4 bc + a C =■ 31, find thè value of 

0 2 4b 2 4C J 

1)69 2) 162 3)131 4)3S ' 5) None of these 

18. h.nd thè value offa 4 l) (, . a) „ . a + ^ ( , + a + ^ + j 

•)!-» 2 ) 1 + a 12 

3)1-a 56 4 )l4a 36 

5) None of these 

19. If x + y = \ 9 fmd thè value of x 3 + y 3 + 3xy. 

DI 2)0 3)2 4)6 5) Nòne offese 

2 " x 6" 1 * 1 x 10°'- n y 15 m + " - 2 


20. Find thè value of 


4 m x 3 2rn + n x25 m- 1 


1)2 2 >J 3 )} 4)3 5) None offese 

21 What is thè value of thè expression " b)3 * (b ~ c > 3 + fc - a) 3 
»• 2)0 3)2 4)3 5) None'of fese CXC 

?2. If a + b + c *“ 0, fmd thè value of 

1 ^ ^ 1 3 * 2 4 ) 3 5) None of these 

23. If a + b + c = 0, find thè value 0 f ®l±^l+£! S; . 

^ 1 ^ 2 4 )3 5) None of these 

24. If a 4 b 4 c = 0. ihen find ihe value of —AAA_ 

a“ b 2 + b 2 c 2 + c 2 a 2 


a 2 tb 2 t c 2 
a 2 - bc 


[Elementary Algebra 

1) 1 2) 2 3) 3 4) 4 5) None of these 

25. If x 2 « y + z, y 2 = z + x, z 2 = x + y, then thè value of 

111 . 

+-+-is 
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x+ 1 y + 1 z-t-1 
1) 1 2) -1 3) 2 4) 4 5) None of these 

ÀNSWERS 

1. 1; x 2 4- 2x - 24 = (x + 6) (x - 4) 

Sìnce (x + 6) (x - 4) is a multiple of thè given expression, (x + 6) 
and (x - 4) should divide thè expression cxactly. That is, if we 
divide thè given expression by (x + 6) and (x - 4), there should 
he no remainder. Thus, by thè remainder theorem, 
l(-6) = 3 (-6) 3 - a (—6) 2 - 74 (-6) 4 b = 0 
and 1(4) = 3(4) 3 - a (4> 2 - 74 (4) 4 b - 0 
Solving these two equations, we get thè values of a and b. 

2. 4; Put x 3 = y then thè divisor is y - 2 and thè given expression is 
4y 2 - 5y - 3. By thè remainder theorem, thè remainder is 

ff2) = 4(2) 2 -SC2)-3 = 3 

3. 1 ; By thè remainder theorem, thè remainder is 


44 )-* 


= -I- 3- 2- 5 =-11 
For thè expression to be exactly divistole, thè remainder should be 
zero. Mence, 11 should be added. 

4. 2; ((2) - 2(2) 3 + a(2) 2 -*11 * 2 + b = 0 
or, 16 + 4a-22 + b = 0 

or, 4a + b = ó-(I) 

t(- 3) - 2(-3) 3 + a(-3) 2 - 11 (-3>+b = 0 
or, -54 + 9a + 33 b = 0 
or, 9a + b = 21 - (2) 

Solving (1) and (2), we get thè values of a and b. 

5. 4; f(2) - 4(2) 3 - 2(2) 2 4- 5(2) - 8 

-32-8+10-8 = 26 

6. l;x" - y n ìs exactly di vistole byx-y for any+veinteger(odd or even). 

7. 2; i(a + b + c) {2a 2 + 2b 2 + 2c 2 - 2ab - 2be-2ac| 

= (a + b + c) fa 2 '!- b 2 +. c 2 - ab - bc - ac) = a 3 + b 3 + c 3 - 3abc 
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8.3, a + b + c=9 ' 1 • 

or, (a 4- b + c) 2 = 81 
or, a 2 + b 2 + c 2 + 2(ab + bc 4-ac) = 81 
or, 29 + 2(ab + bc + ac) - 81 

or, (ab + bc + ac)'= ~~ 29 = 26 

Now, a 1 ' + b 3 *f c 3 - 3abc = (a + b + c) ja 2 + b 2 + c 2 - ab - bc - act 
• — 9 {29 — 2fi| — 27 
9. 3; Use; 

x 3 +y 3 + z 3 - 3xyz = y (x + y+ z){(x -y) 2 + (y- z) 2 + (x - z) 2 }j 

10* -c,^ = c-a i - = a-j/ _ ' 

a o c i 


Now, wc have, ~ + f+ - = 0 
a b e . 

Now, use thè wdl-kriown conditional identity 

If 1 + in + n “ 0 then I 3 + m 3 4-n 3 = 31mn 

ì\ 2 

11.5; x 4-^- ■' 3? “ 9 

or,x 2 + -^ + 2x- = 9 /. x 2 + 4r-9-2»7 

xr x x z 

rf ’~ 2.1 


x- r =25 /. x 2 + 4-25 + 2=27 


12 . 2 ; 


13.2; The given expression = (a - b - c) : 
" (17— 15 - 13) 2 = (-1l) 2 - 121 


■Kb 


14.3;|x + * 

or, x 3 + — + 3 k X X 
x 3 X 

or,x 3 +-j + 3x3-27 .\x 3 4-4r-18 

/ x X 3 

15.2; The given expression = (a + b + c) (find it) 
= -(-5-6 + 10' -(-1)=1. 

16. 1; 15a' - 3a 3 - a 3 + a 3 - 4a 4 +.4 * 3 - 1 
=12a 3 - t« 4 + 3-n .4 + 3-11 


17. 4;a + b + c= 10 
or, (a + b + c) 2 = 100 
or, a 2 + b 2 + c 2 + 2(ab+ bc + ac) = 100 
a 2 + b 2 + c 2 =100-2(31) = 38 
18.1 ; The given expression M 

j(t + l) (l — a + a 2 )) j(l - a)(l + a -h a 2 )} (l + a 6 ) 

= (1 + a 3 ) (l - a^tl + a 6 ) - (l - a*)(l + a 6 ) - 1 - a 12 
Noie : We have used (a - b) {a + b) = a 2 - b 2 

19. l;x + y- 1 

or, (x + y) 3 = 1 or, x 3 4-y 3 4- 3xy(x + y) = 1 or, X 3 + y 3 + 3xy = 1 

20. 2; Given expression - 

; n x2 mtl xl lntl x2 n ''"x5' l '~ , «3'"~''~ 2 x5* t ''~ 2 
2 an x3 2,n + n)<5 2m-2 

22m 11 ^.^nn-n - I x j2ra-2 2 

22m x ^2m j2m -2 3 

21. 4; Use: when x + y + z = 0, x 3 + y 3 + z 3 = 3xyz 

x 3 + y 3 + z 3 0 
or,— t 2 - -*3 


xyz 

In this case, (a - b) + (b - c) + (c - a) = 0 
22. 3;a + b + c = 0 
or, (a + b + c) 2 = 0 
or, a 2 + b 2 + c 2 + 2(ab bc + ac) = 0 
or, a 2 + b 2 + c 2 = - 2)bc' + a(b + c)| 


-2 (bc + a ( a)} = -2 (bc - a 2 ) - 2 (a* - bc) 


a 4 + b + c' 

a 2 • bc 


23. 3; The same as question (22). 

24.4; (a + b + c) 2 = 0 

or, a 2 +b 2 + c 2 = -2 (ab + bc + ac) 

or, (a 2 4- b 2 + c 2 ) =4 (ab 4 bc + ac) 2 


-4 
= 4 


a 2 b 2 + b 2 c 2 + a 2 c 2 + 2abc (a + b + c)j 
a 2 b 2 + b 2 c 2 + a 2 c 2 j (Since a + b + c = 0) 
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25.1; x 2 = y + z, y 2 ^ z + x and z 2 = x + y 

or, x+x 2 =x + y + z,y-f-y 2 =x + y + zandz + z 2 = x + y-f-z 

or, x + x 2 = y + y 2 = z4-z 2 = x + y + z- k (say) . 
or, x (1 + x) = y (] + y) = z(l + z) = le 

. 1 _ x 1 _ y_ , 1_z 

1+X k* J + y k 311 1+z k 

tlie given expression - r + + r = X + V + x = ^ = 1 
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Surds 

s , thè asLdtg LeTof ^ “ d ^"S 6 

0 “ ' thl L ,oI°i2m oX 6 (fte r °°* ' ndÌCeS) ’ 5 12 We *« reduce 

3 14 = 3 ,/lJ = 3 3 ’' 11 = 27 V ' 2 
2 Vl = 2 fe = 2 4 ' /,! = 16^ 


5' a = 5 2/13 = j2 l/ “ = 25 >Ai 


Hence, morder of magnitudi they should he 

I6 /j2 < 25 1/j2 < 27 I/i3 — - h 


- ^ or 2^ < < 1/6 <■ *1* 

Addftion and Subtracdon of Surd* rSinrilarsunfc , ike 

5-^3 3^ dV?' CSn u e added but dissimilar surds like 
4V7 cannot be added. 

Ex.: Siiuplify V?5 + V 4 g 

Ex,: Punitile produci of 4^, 6 1/6 and V 5 . 

Solfi : 4^ x 6 >/6 x 5^, 

- 4 ** 6 ** 5 * = ^ 6 *S>]<* = 1200 0 

Divisiou of Surds : 

Ex.: Divide 12 x 4^ by 3^2. 

12 x 4^ _ 4 x 4 l/ì 4,^ 

= 4 x 


Sola : 


3^2 


i 2 /o 


, J /4 




12000 V * 

✓ * 


v 6 

/ 

r Al - 


4“ 

,2 3 J 

51»' 

n 

=4x2^ • 

‘ 
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c)V242.+ V72 - j X | -=lLp- 


121 x2 _llV2 11 = 5 

Il6x2 6^2 = 6 6' 


Ex. 4: Find thè values of 

a) vì b) vr 

1 V2 

Soln:a)-^ = - p. - H = 

'V2 V2 xVI 
v , 1 _ V3 

b) tf~WVÌ3 


Y =0.7071 


V3 

■y— 0.5773 


1 V5 

c) vT = 5 °- 4472 


In solving thè examples under this chapter, thè followinj 
simple results will be used: 

1 ) Va x Va =0 
2)V g x V ò = Va6 
. 3) 'ia r Tb = a-lb 

4) (Va + Vfr) 2 = a + £ + 2 Aab 

5) (Va - Vé) 2 = a + b-2'tab 

6) (Va + V&) (Va - Vò) - a - b 

The following roots are also uscful; so they should be remembered. 

V2 = 1.41421 ; VJ = 1.73205 ; V5 -2.23607 
Vó - 2.44940 ; V7 = 2.64575 ; V8 = 2.82842 
Ex. li Find thè valuc of V3Q 0. 

Soln; V3ÒÒ = VlO x 10 x 3 = Ì0V3 -lOx 1.732 = 17.32 
Ex. 2: Avalliate thè fo llowing: 

a)V75+Vl47 __ b) V8Ò + 3^245" - VI25 

Soln: a) V75+Vl47 = V5 x 5 x 3 + V7 x 7 x 3 1 

- 5V3 + 7V?= 12V3 = 20.7846 
b) V8 Ò 4- 3V24 5 - VÌ25 

* V4 x 4 x 5 + 3V7 x 7 x 5 - V5 x 5 x 5 
—4V5 + 21V5 - 5V5-20V5 = 44.7214 i 

Ex. 3: Evaluate thè following: 

a) V2 x V3 b) Vó x VÌ50 c) V242 + V?2 

Soln: a) V2xVJ - V$ = 2.44949 * 2.4495 

b) Vó x VÌ5Ò = V6x 15 0 = V9ÒÒ = 30 


*>Ì6‘T = '°' 4082 

1 V? 

7 =°' 3779 

Ex. 5: Evaluate thè following: 


, V2 -1 

c> vrrf 

„ 4 + V2 


w - ir 

2 1 

(Vs + n 2 

4 


— = 2 (3 -V2) = 3.1716 
= (V2-1) 2 = 0.1716 


= 2.6180 


= 13.9282 


^Vs+i .2 + V 3 „ 4 + V 2 

d) vn e >irw. °V27T 

, V3 + V 2 

Soln: a) ^ * * —- = — * 1 = 1.3660 

V3-1 (-lì - 1) x (V3 + 1) 2 

V 5 + 1 (-lì 4 n 2 <Vs + 1 > 2 .. 

d) ^T"(Vs-D 4 =UI * 

2±j/3 o (2 + V3) 2 _ (2fV3) 2 

2 - V3 (2-V3y (2 + V3) 1 3 9282 

n 4-f V2 _ (4 + V2) (Vg-I) 

J V2 + i ~ (V2 + i)c^-i) , 

= 4 V2 + 2 -4-V2 = 3V2 -2 = 2.2426 
cì= _ (V3IV2) 2 __(V 3+V2) 2 a 

6 vj -Ai (Vs - V 2 y (Vi+V2) 1 9,8989 ‘ 

Note : In each of thè above examples, wc made thè denominator a whole 

numbcr. 

Suggested Quicker Method (Direet Formula) for 

,.s Va-Vb Va+ Vb 

(,) vrwb and(u) ^w 

... Va-Vb _ (Va — VbJ 2 = a + b-2Vab a + b _2Vab 
Va+Vb (Va) 2 - (V5) 2 a-b a-b a-b 
^ Va + Vb _ ( Va+Vb) 2 a + b +2Vàb _. a+b + 2Vàb 
Va-Vb (Va) 2 +(Vb) 2 a-b a-b a-b 
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Ifwe combine both thè resulrs, we bave 
a+b , 2 Vab 


-H 


Ihe above foratola has thè firsl (e™ and .he seconc 

2^b „ t V a -»J 

tetra a b . Both thè terras are thesame for both thè cases. The two terra 

are added when thè munerator of thè suri has a <+’ 5 jgn and subitaci 
when thèmimerator of thèsutdhasa «-• sign. Fot examplé 
W-'IS 7 + S 2V775 
V7+V5 7 - 5 ~ 7 _ 3 (’-'fts 

V7+VS 7 + 5 2 V 7 T 5 — 

V7 - V5 ~ 7^5 + ~T^r = 6 + ^5 

Note: You are suggested to rcmeraber thè direct rcsult (*) ]t will save 
p , you scvca, preci ou 5 seconde in your cara,,radon. * 

placet 6 V f0l '° WÌne expressions <*"ect «> 3 decimai 

l) ìf 2) vfr 3) vnr 4) vr7 5 >#rr 


Vs — 1 

Solution: 

1) j? - : 

2) vfr = 

3) w l t = 

. I 


4)-p^ 5 )fc 

V ?-1 ^ V 2 4 1 


2-V3 




V7 

* 0.378 


= 0.302 


3) 1_ = _ ^3 + 1 

^-1 0/3 - 1 ) (VJ + 1 ) 

4 ) 1 — _V7 + 1 V 7 + I 

^-1 7-1 -~6~ ; 

-V2-1 (-12-l) 2 

5) V 5 TT = 

6 ) £±1 = ££±ì£ _ 2 , 

5 _i - 2 - 6 


— 0.608 


7) = 

2 - V3 4^3 


= 2 + V3-3.732 


8) VS±jZ = ^i =! . 618 

o> W 2 + V 3 a /(2TW 

’ '2-iì ~ V 4-3 = 2 + ^3 =3.732 

Ex. 7: Arrange thè followmg in an ascendine orde. 

V 7 - Vs, V 5 - V 3 . Vs - V7, VT7 _ V 9 

d? _ ■dZ.-VS)x('/7 +VS) 7-5 2 

v7+Vs V7+V5 V7-f-VJ 

VJ-Vf jV3) „5-3 2 

V5 + V3 V5 + V3 ^5 + V 3 

S„„„, y , *-V7 -, _J_ 

r „ r „ . ^ kBo r«“ when tlle denominator is greatcr, thè vaine of a 
fraction is lower. This way, wc mav sav that 

_2__ 2 2 2 

VII+ -^ V9+V7 * V7 +Vs < VsTvr 

Or.yìT-aff < 'fò-'F? <V7-V5<VS-V3 
Noie: The above cxaraple gìves an important result. It should be teme- 
mbered. 





Number System 

Quantitative Aptitude deals maìnly with thè differetit top ics in 
Arithmetic, which is thè Science which deals with thè relations of 
numbers to one anotlier. It include» all thè methods that are applicale 

to numbers. 

Numbers are expressed by means of figures - 1,2,3,4,5,6,7,8,9 
andO — calleddigits. Out offese, Discalled insignijìcant digit whereas 
thè others are called significarti digits. 

Numerai»: A group of figures, representing a number, is cal led a 
numerai. Numbers are divided into thè following type$: 

Naturai Number: Numbers which we use for countiug thè objects are 
known as naturai numbers They are denoted by N\ 

N={ 1,2,3, 4, 5, 

Whole Number: When we include 'zero’ in thè naturai numbers, rt is 
known as wh'ole numbers. They are denoted by ‘W’. 

W = {0,1,2, 3, 4, 5,.} 

Prime Number: A number other than 1 is called a prime number if it 
is divisible only by-l-and itself. 

To test whether a giveD nnmber is prime number or not 

If you want to test whether any number is a prime number or not 
, take an iuteger larger than thè approximate square root of that number. 
Let it be V. Test thè divisibility of thè given number by everya prime 
number less than ‘x\ If it is not divisible by any ofthem, then it is prime 
number; otheiwise it is a composite number i other than prime ). 

Ex* 1: ls 349 a prime number ? 

Sola* The square root of 349 is approximately 19;The prime numbers 
less thati 19 are 2, 3,5,7,11,13,17.- 

Clearly, 349 is not divisible. by any of them. Thercfòre, 349 is a 
' prime number. 

Ex. 2: Is 881 a prime number? 

Soln: The approximate sq. root of 881 is 30. 

Prime numbers less than 30 are 2, 3, 5,7,-11,13,17, 19,23, 29. 
881 i s jiot divisible by any of thè above numbers, so it is a prime 
number. . 

Ex. 3: ls 979 a prime number? , 

Snln: The approximate sq. root of979 is 32. 
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Prime numbers less than 32 are 2,3,5,7,11, 13,17,19,23,29,31. 

Wc observe tirai 979 is divistole by 11, so it is not a prime number.j 
Ex. 4: Are 857,509, 757,1003,1009,919,913,647,649,657,659prime 
numbers? (Solve it.) 

Composite Numbers: A number. other than 1, which is not a prime 
number is called a composite number. 

e.g.,4,6,8,9, 12 , 14. 

Even Number: The number which is divistole by 2 is known as a even] 
number. 

e.g,2, 4, 8 , 12, 24, 28.... 

It is also of thè tbrm 2n {where n = whole number} 
Odd Number: The number which is not divistole by 2 is known as odi 
number. 

e.g.,3,9, 11, 17, 19. . 

Consecu tive Numbers: A sencs of numbers in which each is grcaler 
than that which precede* it by l, is called consecutive numbers.^ 
e.g., 6 ,7 ,8 or, 13, 14, 15,16 or, 101, 102, 103, 104 
Integers: The set of numbers which consiste of whole numbers and 
negative numbers is known as integers. Tt is denoted by I. 

l = {“4, -3, -2, -1,0,1,2,3,4,5.} 

Rational Numbers: When thè numbers are written in iraclions, they are 
known as rational numbers. They are denoted by Q. 

1 3 8 13 4 . _ 

«•&» 2 ’ 4 * $ • '\$ are ra I 10naI numbers. 

Or, thè numbers which can be written in thè form ^ {where a and b 

are integers and b * 0 } are called rational numbers. 

Irrational Numbers: The numbers which cannot be written in the form 
of p/q are known as irrational numbers (where p and q are integers 
and q =* 0 ). 

For ?xamplc : V3 = 1.732. V2 = 1.414.... 

o 

But rccurring decimals like - = 2.666 or 2.5 can be written in 
thè ^ form, so they are rational numbers. 

Reai Numbers: Reai numbers include both rational as well as irrational 
numbers. 


Rule of Simplìflcation 

(l) In simplifymg an exprcssion, fìret of all vinculum or bar must be 
removed. For example: we know that -8-10 = -18 
but, -8^10- -(-2) = 2 

(ii) Alter removing the bar, thè brackets must be removed, strictly in the 
order( )> {} and [ ]. 

(Hi) After removing the brackets, we must use tlje following operations 
strictly in the order given bolow. (a) of (b) division (c) multiplication 
(d) addition and (e) subtraction 

Note: The rule is also known as the rule of‘VBODMAS’ where V, B, 

O, D, M, A and S stand for Vinculum, Bracket, Of, Division, Multipli - 

cation, Addition and Subtraction respectively. 

Ex,: Simplify: 1 + yof (6 + 8x3^) + fj + ^ 

= 1 of(6+8) + [j x ^ - 1 

-1- | of 14 + 

=i+e+r-ti 



.1 1 _ 7-12 

" 6 " 7 42 

= _ 5 _ 

42 

General Rules for Solving Problema in Arithmetic 

1 ) (a + b) (a - b) = a 2 - b 2 

.2 ' 


or, 


a 2 - b 2 


= a + b 


a - b 

2) (a + b) 2 = ^ + 2ab + b* 
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3) (a - b ) 2 = a 2 - 2 ab + b 2 

4) (a + b ) 3 = a 3 + 3a 2 b + 3ab 2 + b 3 

= a 5 + b 3 + 3ab(a + b) 

5) (a - b ) 3 - a 3 - 3a 2 b + 3ab 2 - b 3 

= a 3 - b 3 - 3ab (a 

6) . 2 al 2 =a + b 

a 2 - ab -i- b 2 

or, a 3 + b 3 = (a + b) (a 2 - ab 4 b 2 ) 
^ a 3 -b 3 

7) ~z -——T = ab 

a 2 4 ab 4 b 2 

or, a 3 - b 3 = (a - b) (a 2 4 ab + b 2 ) 


a 3 4 b 3 4 c 3 - 3abc 


(a+b+c) 


~ - 7 

a 4 b 4 c - ab - bc - ca 

9) a 1 x a y ^ a* + y 

10 ) a* + a y = a* ~ y 

11) (a*) y = a xy 

12 ) a* - b x =*either a = b or f x = 0 

13) a x = a y => either x = y or, a= 0,1 

14) a x - 1 , then x is 0 for all values of a (except 0 ). 

Ascendiog or Descending Orders in Rational Numbers • 

Under this chaptcr, we shall firet leam to compare two frao 

tìons. 

Rule h Wlien tbe numerator and thè denominator of thè fractions 
increate by a Constant vaine, thè last fraction is thè biggest. 

Ex. 1 : Which one of thè following fractions is thè greatest? 

3 4,5 1 

7 f 7 and - 

4 5 6 

Soln: We sec that thè numeratore as wcll as denominatore of thc above : 

fractions increase by 1 , so thè last fraction, i.e., is thè greatest fraction. 

Ex. 2: Which one of thc f iowing fractions is thc greatest? 

2 4 ■ 6 

5 7 and 9 


Soln: We see that thè numeratore as we.11 as thc denominatore of thè 
above fractions increase by 2 , so thè last fraction, ie, is thè greatest 

fraction. 

Ex. 3: Which one of thè following fractions is thè greatest? 

I 4 _7_ 

8 * 9 ’ 10 

Soln: We scc that thè, numerator increases by 3 (a Constant value) and 
thè denominator also increases by a Constant value (1), so thè last 

fraction, ie~, is thè greatest fraction. 

Thus, a gencrallsed forni can be seen as 


In thè group of fractions 
x x 4 a x 4 2a x 43a x 4 na 
y ’ y + b ’• y 4 2b y43b' 9 y’+nb 

X + has thc higliest value. 

y 4 nb 

whcre i) a = b or, ii) a > b 


But wliat happens when a < b? See in thc following examples 
Ex. 4 Which onc of thè following is thè greatest? 

IAA-1 

8 -’ 12 ’ 16 ’ 20 

Soln: In thc above example, wc see that thè numeratore and thc denomi¬ 
natore of thè fractions increase by Constant values (thè numeratore by 1 
and denominatore by 4). If we change thè above fractions into decimai 
values, we see that thc fractions are in an increasing oider and hencc, thè 
4 

last fVaction, i.e., — is thè greatest. 

Ex. 5: Which one of thè following fractions is thè greatest? 

2 4,6 

7 ’ 15 md 23 

Soln: In thè above example also, we see that thc numeratore and 
denominatore increase by 2 and 8 respcctivcly. Bui thc last fraction, i.c., 

is thè leasi 

Note: In Ex. 4; ln — CUSC ' n = - is greater tban thè lìret fraction 7 
Increase in Peli. 4 ° 
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In r» <• focreasc in Nùm. 2 . . ^ „ 

In CX ' 5 > Increase in Dcn. l‘ S ,ess ^ ,hc first fractl0n 
In such a case when a < b we have thè followlng relations: 

. Increase in N um. ^ r . , . 

' Increate in Den. > f ,r8t fract,on > the ,ast value « thè greatesl. 
^ t< x Increase in Num. 

f Incrcase in DcnT <Flrs ' frac ‘‘°". thè last value is thè Icast. 

, Increase in Num. 

Increase inDen7 " First frac,,on ’ aI1 thc Vfl,ues are 

Rule 2: The fraclion >vhose numerator after cros$-mutip!icati 
gives thè greater valile Is greater. 

Ex. 6: Which is greater : | or ? 

^ 8 14 

Soln. Studente generai ly solve this question by chaaging thè fractio 
into decimai values or by cquating thè denominatore. But we su 
you a better method for getting thè answer more quickly. 

Step I. Cross-multiply thè two given fractions. 

5*-— ^ 9 


we liavc, 5x 14 =70 and 8x9 =72 

Step II: As 72 is greater than 70 and thè numerator involved with 
greater value is 9, thè fractìon is thè greater of thc two. 

Ex. 7: Which is greater : — or — ? 

15 23 

Soln: Step 1: 4 x 23 >15x6 

Step II: As thc greater value has thè numerator 4 involved with i 
4 . 

’jj is greater. 

Ex. 8: Which is greater: jj or |j ? 

Soln: Step I: 13x23 < 15x 20 ' ' 

20 n 

Step EL — is greater. 

23 

You can see how quickly this method works, After good : 
practice, you won’t need to calculate before answering thè qucslion. 
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The arrangement of iractions into thè ascending or descendmg 
order bccomes easier now. Choose two Iractions at a timè. See which 
onc is greater. This way you may get a quick arrangement of fractions. 
Note: Soinelimes, wlien thè values are smaller (i.e., less than 10), 
thè convention al method, Le., changing thc values into decimate 
or equating thè denomina tors after getting LCM, will prove more 
convepicnt for some of you. 

Ex. 9: Arrange thè following in ascending order. 

3 4 7 1 ,3 
7 • 5 ' 9 ’ 2 £nd 5 

Solo: Method I 

The LCM of 7,5,9, 2,5 is 630. 

Now, to equatc thè denominatore, we divide thc LCM by thè 
denominatore and mulliply thè quotient by thè respective numeratore. 

Like,fory , 630 + 7 = 90 so, mulliply 3 by 90. 

Thus, thè fractions change to 
270 $04 490 315 378 . 

630 ’ 630 1 630 ’ 630 and 630 ' 

The ftaction which has larger numerator is naturali}' larger. So, 


4 7 3 1' 3 

° r 5 > 9 > 5 > 2 > 7 


Method II 

Change thè fractions into decimate like 


= 0.428 


| = 0.8 


| =-0.777 , | = 0.5 


| = 0.6 


±>1 > 1 > L > 1 
5 9 5 2 7 


aeariy. |>|>i> i> 2 

Method UI 

Rule of CM (cross-multiplicatton) 

Step I: Take thè first two fractions. Find thè greater onc by thè rule of 
CM. 

7^5 

3x5 < 7x4 
4 3 

■ 5 > 1 
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Stcp H : Take thè Ihird fraction. Apply CM with thè third fraction an« 
thè larger valile obiained in Step I. 

4v2 

5^9 
4 x 9 > 5x7 
4 7 

* 5 > 9 

Now we see that y can lic alìer y or between y and y. Thcr 
3 7 7 3 

foie, we apply CM with - and - and see that - > - ' 

.473 
’ 5 * 9 > 7 

3 i 

Stcp III; Takc the next fraction. Apply CM with — and y and see th 
y > y. Nexr, wc apply CM with y and ^ and see thaty > y. Therefore 

4 7 3 1 3 

5 > 9 > 5 > 2 > 7 

Step IV: With siniilar application, wc get Ihe final result as : 

4 7 3 13 

5 > 9 > 5 > 2 > 7 
Note : This mie has some disadvantages also But if you act tast, it giveg 
faster results. Don’t rcjcct this method at once. This can prove to be the 
better method for you. 

Some Rules oli Counting Numbers 

I. Sum of all the flrst u naturai numbers = 

For exainple: 1+2+3+....+105 - — - — = 5565 ;'j 

LI. Sum of flrst n odd numbers * n 2 

For example: 1+3+5+7 = 4 2 =16 (as there aie tour odd nunibers). 

For example: 1+3+5+.+20th odd number (ie, 20x2-1 =39) - 

20 2 = 400 

III. Sum of first n even numbers = n (n+1) 

For example: 2+4+6+8+.+ 100 (or 50th even number) 

= 50 x (50+1)-2550 


IV. Sum of squares of flrst n naturai numbers = n ^ n 4 1 P n 4 ^ ^ 

For example: l 2 + 2 2 + 3 2 + .♦ 10 2 = .0(10 ± Qg x ,0,1) 

10x11x21 


V. Sum of cubes of flrst n naturai numbers = j —y- 


For example: l 3 4- 2 3 +.+ 6 3 = + l) j - (21) 2 = 441 

Note: 1. In the firsi n counting numbers, there are y odd and y even 
numbers provided n, the number of numbers, is even. If n, the number 
of numbers, is odd, then there are y (n + 1) odd numbers and y (n-1) 
even numbers. 

For example, from 1 to 50, there are ^- = 25 odd numbers 
and ~~ — 25 even numbers. And from 1 to 51, there are ^^ =26 odd 
numbers and —y~~ =25 even numbers. 

2. The difference between the squares of two consecutive numbers is 

always an odd number. 

Ex. 1:16 and 25 are squares of 4 and 5 respectively (two consecutive 
numbers). 25 -16 - 9 an odd number. 

Ex. 2: Difference between (26) 2 and (25) 2 = 51 (an odd number) 
Rcasoning: Derivcd from Ihe above rule II. 

3. The difference bclvvccn the squares of two consecutive numbers is thè 
sum of the two consecutive numbers. 

Ex. 1: 5 2 - 4 2 = 5 + 4 = 9 


Ex. 2: <2Ó) 2 - (25) 2 = 26 + 25 = 51 


Reasoning: a 2 - b 2 = (a-b) (a+b) - (a+b) *. a-b =1 

Solved Examples 

(I) WTtat is thè total of all the even numbers from 1 lo 400? 
Soln: From 1 to 400, there are 400 numbers. 
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So, thcre are — - 200 even numbers. 


«.,,^ en - e ’u SUm= ‘ 200 (200+l > " J 40200 [From Rule 1111 l 

(2) What is thè total of all thè even numbers from 1 to 361 ? 

Soln: From 1 to 361, there are 361 numbers; so there are 

361- 1 360 

2 ~ — - 180 even numbers. 

Thus, su ni - 180 (180 + 1) = 32580 

(3) What is the lotal of all the odd numbers from 1 lo 180? 

180 

T" = 90 odd iMimbersbctween the given range. So, the 


Soli): There are 


sum -■ <90 ) 2 =- 8100 

(4) What is the total of all ihe ode! numbers fiorii 1 to 51? 

Soln: There are —=■■ 26 odd numbers bciween thè given rangc. So, 
thè sum - (26) 2 - 676 

(5) l'ind thè sum of all the odd numbers from 20 to 101 

Solo: The required sum = Sum of all the odd numbers from 1 to 101 - 
sum ofalf tlic odd numbers from 1 io 20 
= Sum of iìrst 51 odd numbers - sum of Tirsi 10 odd numbers 
= (5ir - (IO) 2 

= 2601 - 100 = 2501 

Power and Index 

it a number p’ is multiplicd by itself n times, die produci is 

called nth power of ‘p* and is writlen as p n . In p n , p is callcd the base 
and n is callcd lite index olìhe power. 

Some solved cxamplcs 

(1) What is Ìhe number in the unii place in (729) 59 ? 

S°l«: Wicn 729 is multipli twice, the numhei in the unii place is 1. In 
other vvords, if 729 is multiplied an even number of times, the number in 
ìhe unii place will be 1. Thus, ìhe number in the unit place in (729 ) 58 is I 

(729) 59 = (729) 5S x (729) = (.I ) * (729) =- 9 in thè unii place. ' 

( 2 ) ind the number in thè unii place in 


(623)** .. (62 * and (623) 


39 


Snln: When 623 is multiplied twice, thè number in the unit ph.ee is 9. 
, When il is multiplied 4 times, the number in thè unir place is 1. Thus, 
i sve say that if 623 is multiplied 4n number of times, the number in thè 
unit place will be 1. So, 

(623)** = (623 ) 4 * 9 ■= 1 in the unii place 

<«3)“ - (623) 4 * 9 x (623) 2 = (.,. 1 ) x (....9)= 9 in the unii place 

(623)' = (623) 4 x (623) ? =( 1) x (.7)= 7 in the unii place 

Note: When yoit solve thh type of questions (for odd nnmh^rO try 
to get the fast digit 1, as has been done in the above two cxamplcs. 

. |7jnd fhe number in thè unit place in (122) 20 , (I22) 22 and (122) 23 
Sola; (....2)x(....2) - ...A 

(.... 2 )x(.... 2 )x(.... 2 ) = ....8 
(....2)x(....2)x(...,2)x(Z...) -....6 
We know rhat (....6)x( .6) 

rhus, when (122) is multiplied 4n times, thè last digit is 6. I herefore, 
(122) - ( 122 ) 4 * 5 = (....6) = 6 in the unit place 
( 122) 22 = (122) 4 ' 5 x ( 122) 2 = (....6 )*(..,.4) = 4 in ìhe unit place. 
(122) = (122) 4 x (I22) 3 = (....6)x(....8)'-- 8 in the unit place. 

(4) h'ind the number in thè unit place in (98) 40 , (98) 42 and (98) 43 


Soln: 


(98) 4 =(...6) 


••• (98) 4n = (....6) 


Thus, (98) 40 ^ (98) 4 ' ,0 =(....6) ^6intheunitplace 

(98) =(98) x (98) 2 = 6)x(....4) = 4 in the unii piace . 

(98) = (98) 4x x (98) 3 (....6)x(....2) = 2 in the unit place 

Note: When there is an .even number in thè unit place of base, try 
to get 6 in the unit place, as has been done in the above two 
questions. 

1 bis chapter should be conclude*:! with some generai ni Ics 
denved for this type of questions. 

Rule I: For odd numbers 

When there is an odd digit in ìhe unii place (excepi 5), muhiply 
the number by itself untilyou gei 1 in the unii place. 

(....!) n = (...,I) 

U3) 4n = (...,]) 
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(....7) 4 "=(. 


1 ) 


where n-1,2,3,.... 

Rule 2: For even numbers 

When there is an even digit in thè unii piace, muìtiply tì 
number by itseìf until you gei 6 in thè unitplace. 

(,... 2 ) 4 " = (.... 6 ) 

<....4) Jn = (....6) 

(....6) n = (....6) 

(....8) 4r> -(....6), where il =1,2,3,. „ 

Note: If there is 1,5 or 6 in thc unit place of thè given number, then aftej 
any times of its multiplication, it will have thè same digit in tl 
unit place, i.e., 

( . 1 ) 

(..5)" = (....5) 

(5) Wbat is thè number in thè unit place when 781, 325. 497 and 243 a« 
mulliplicd together? 

Soln: Muìtiply all thè numbers in thè unit place, i.e., I x5x7x3; thc resulti 
is a number in which 5 is in thè unit piace. 


Miscellaneous Examplcs 

In a division sum, wc bave four quantitics — Dividenti, Divisor,* » 
Quotient and Remainder. Thcsc are connected by thc relation 
Dividcnd — (Divisor x Quotient) + Remainder 
When thè divisimi is cxact, thè remainder is zero (0). 

In this case, thè above relation becomcs 

Dividcnd = Divisor x Quotient - 

Ex. ! : The quotient arising from thc division of 24446 by a certainj 
number is 79 and thè remainder is 35; what is thè divisor? 

Soln Divisor x Quotient = Dividend - Remainder 
. . 79 x Divisor - 24446 - 35 = 24411 
A Divisor “ 24411 + 79 = 309. 

Ex. 2: What least number must be added to 8961 lo make it exactty 
divisiblc by 84? 

Soln: On dividing 8961 by 84, we get 57 as thc remainder, 
thè number to be added = 84 - 57 = 27 


t\ 


Ex. 3: What least number must be subtracted from 8961 to make it 
exactly divisitele by 84? 

Soln: On dividing 8961 by 84, we get 57 as thè remainder. Therefore, 
thè number to be subtracted is 57. 

Note: In Ex 2, we se e that thè given number necds 27 to make it cxactly 
divistole by 84. But in Ex 3, thc given number exceeds by 57. 

Ex. 4: Find thè least number of 5 digits which is exactly divisiblc by 89. 

Soln: The least number of 5 digits is 10,000. 

On dividing 10,000 by 89 we gel 32 as remainder. 

/. if we add (89 - 32) or 57 to 10,000, thc sum will be divisile by 89. 

. . thè required number = 10,000 + 57= 10,057. 

Ex. 5. Find thè giratesi number of 5 digits which is cxactly divisiblc by 137. 

Solo: The greatest number of five digits is 99,999. On dividing 99,999 
by 137, we get 126 as remainder. 

. thè required number * 99,999 - 126 = 99873 

Note : Do you find thc difierence between Ex. 4 and Ex. 5 ? 

Ex. 6: Find thè nearest integer to 1834 which is exactly divisiblc by 12. 

Soln: On dividing 1834 by 12, we get 10 as thè remainder. 

Since thè remainder 10 is more than thè half ol'the divisor 12, thè 
nearest integer will be found by adding (12-10) =2 
Tlnis, thè required number = 1834+(12-10) =1836 

Ex. 7: Find thè nearest integer to 1829 which is exactly divistole by 12 

Sola: On dividing 1829 by 12, we get 5 as thè remainder. Since thè 
remainder 5 is less than half of thc divisor 12, thè nearest integer 
will be found by subtracting 5 from 1829. 
thè required number = 1829 - 5 = 1824. 

Note : Do you realize thè di’fference between Ex. 6 and Ex. 7? 

Ex. 8: A number when divided by 899 gives a remainder 63. What 
remainder will be obtained by dividing thè same number by 29? 

Soln. Number = 899 x Quotient + 63 - 29x31 x Quotient + 2x29-5 
Therefore, thè remainder obtained by dividing thc number by 29 
is clearly 5. 

Ex. 9: A number when divided by 899 gives a remainder 62. What 
remainder will be obtained by dividing thè same number by 31? 

Soln: Number ^ 899 x Quotient + 62 - 31x29 x Quotient + 31x2+0 
Therefore, thè remainder obtained by dividing thè number by 31 
is clearly 0. 

Note: From Ex. (8) and (9) it is clcar that thè first divisor must be a 
multiple of thè second divisor. But what happens when thè first 
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divisor is not a multiple of second divisor? Sec in thè. follo wing 
cxamplcs. 

Ex. 10: A number when divided by 12 leaves a remainder 7. What 
remainder will be obtamed by dividing thè sanie number by 7? 

Sola: We sec that in thè above exampJe, thè first divisor 12 is not a 
multiple of thè second divisor 7. Now, we take thè two numbers 
139 and 151, which when divided by 12, leave 7 as thè remainder. 
But when we divide the above two mimbers by 7, we get thè 
respective vemainders as 6 and 4. Thus, we conclude that the 
(|uestion is wrong. 

Ex. 11. A boy wasset to multiply 432051 by 56827,but readingonc of 
the fjgurcs in the question enoneously,heobtained 21959856 ! 77 
as his answer. Which figure did he mistake? 

Sohi: On dividing we find that 56827 does noi exactly divide 
21959856177. Hencc thè error was in readtng 56827. But on 
dividing the number by 432051, we get 50827. Hence thè boy 
read the figure 6 of the muJtìplicr as 0. 

Ex. 12: A boy multiplied 423 by a certain number and obtained 65589 
as his answer. If both the fives are wrong, but the other figtires 
are nght, find the corrcet answer. 

Soln: Step I: In the product, the figures 9,8 and 6 are corrcet. To get 9 
in the unii place, we must multiply by 3 units. So, 

423 
* * 3 
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Step 111: To get 6 in thè product wc must bave 4 under 1 in thè second 
line Hence, we must multiply by 1 hundred. So, 

423 

143 


1269 

1692 

423 


6 0 4 8 9 

Thus, the coirect answer is 60489. 

Ex. 13 : How many prime numbers exist in 6 7 x 35 3 x 11 10 7 
Soln: 6 7 x 35 3 x li 10 =- (2 x 3) 7 x (5 x 7) 3 x 11 10 

= l'«3 7 *S ! ic7 1 « 11 10 
Thus. tliere are 7+7+3+3-t-10 -30 prime numbers. 

Ex. 14: On dividing a number by 5.7 and 8 suecessively the remainders 
are respectively 2, 3 aud 4. What will be the remainders if thè order of 
division is reversed? 


5_ 

* * * 


1 

* * 

2 

8 . 

* 

x 


1 

4 


Wchave * -8x1 +4 = 12 


12 6 9 


6**89 

Step II: To get 8 in the ten’s place, we must have 2 under 6 in the first 
line. Hencc, we must multiply by 4 tens. So, 

423 

*43 


1 269 
1692 


**=7x12 + 3-87 
*** -5x87 + 2-437 
Thus, thè number may be 437. 

Now, when order of di vision is reversed, 


81 

437 


_7 

54 

5 

5 

7 

5 

n 

1 

2 


Hènce, the required remainders will be 5,5 and 2. 

Nate: We have used the words "may be” because this number is one of 
those many numbers which satisfy the conditions. Wc have uscd 1 as 
oiir final quotient and hence, got the number as 437. But for the other 
values, like 2, 3,.... the numbers will be different. And suiprisingly, all 
of theni give the same rcsulL You may venfy it for yourselfl 


6**89 
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Ex. 15: A watch ticks 90 times in 95 seconds and another watch tic! 
315 times in 323 secoiids. If both thè watches are started together, hff 
many times will they tick together in thè first hour? 1 

95 

Soln: llie first watch ticks every — seconds and thè sccond watch 
ticks every seconds. 

oc 323 

They will tick together after (LCM of-^ and seconds. 


Now, LCM of^and — 


90 315 

LCM of 95, 323 _ 
HCF of 90, 315 


19x5 x l7 : 
45 


The number of times they will tick in thè first 3600 seconds 
19x5 x 17 


= 3600 -f- 
3600 x 45 


45 


100 


100 


19 x 5 x 17 323 

Once they have already licked in thè beginning; so in 1 hour thi 
will tick 100 + I = 101 times 
Ex. 16: By what number tess than 1000 must 43259 be multiplied so thit 
thè last three figures to the righi of thè produci may be 437? - 

Soln: It is clear that the required number is of three digits. Let thatj 
number be abc. Thcn we have, 

4325 9 
abc 


....7 


437 

It is clear that c = 3; thus, 
43 2 5 9 
a b 3 


--7 7 7 


437 


Now, we see that the second digit (Irom.right) of product is 3. 
This is possible only when 7 is added to 6. And for this l b’ must bc equal 
to 4. Thus, 

43 2 5 9 
a 4 3 


777 

36 


4 37 

Now, for the third digit (4), we see that the third column has 1 
(carried) + 7 + 3=11 and it needs 3 more. This is possible only when 
l a’ is equal to 7. Thus, wc linally see 
43 25 9 
743 


7 7 7 
—- 3 6 
— 3 


43 7’ 

Hence, the required number is 743. 

Note: The above question is given in dota il so that you can grasp each 
step, but once you undersland thè method, you can solve it in a single 
step. The only thing which should be kept in mmd is that when the last 
three digits of the product ar$ given, you should not calculate beyond the 
third column for any row. 

Ex.17: Find tire least number by which 19404 must be multiplied or 
dividcd so as to make it a perfect square? 

Soln: 19404 = 2x2x3x3x7x7xl l = 2 2 x 3 2 x 7 2 x l t 

Thus, ifthc number is multiplied ordividedby 11, the resultarti 
number will bc a pcrfect square. Therefore, the required number is 11. 
Ex. 18: Fili in the blank indicated by a star in the number 4 * 56 so as to 
make itdivisibleby 33. 

Soln: The number should bc divisible by 3 and 11. To make the number 
divisible by 3, as thè digit-sum should bc divisible by 3, wé may put * 
= 0,3,6, or 9. We also know that a number is divisible by 11 ifthc sums 
of alternate digits differ by ei Jher 0 or a number divisible by 11. Wc have 







158 


QUICKER MATtf 


Number System 


159 


S i - 4 + 5 = 9 (sum of digits at odd places) 

Thus, S 2 should be 9 and hcnce * = 3. 

Note: S 2 cannot be 9 + 1 lx (io, 20, 31, 42.) becausc in that case * 

bccomes a doublc-digit number. ‘ 

Theorem: When two numbers, after being divided by a third numbei 
leuve thè sanie remainder, thè difference ofthose two numbers must bl 
perfectly divisible by thè third number. j 

Pruof: Lei two such numbers be A and B; and thè divisor (thè ihin 
number) and ihe remainder be x and y respectively. Then we ha ve 

nx + y = A -(1) 

mx + y = B-(2) ' 

Subtracting (2) from (1), we get. 
x(n - m) - A - B 

Thus, A - B is perfectly divisible by x. ' 

Ex. 19:24345 and 33334 are divided by a certain number of three digits 
and thè remainder is thè same in both the cases, Find the divisor and thè 
remainder. 

Soln: By the above theorem, the difibrence of24345 and 33334 must be 
perfectly divisible by the divisor. We have thè difference 
= 33334-24345 = 8989 = 101 x89 x 
Thus, thè three-digil number is 101. : 

The remainder can be obtained by dividing one of the numbers, 
by 101. If we divide 24345 by 101, thè remainder is 4 i 

Ex. 20: 451 and 607 are divided by a number and we get thè same 
remainder in both the cases. Find all the possible divisors (other than 1). ) 
Soln: By the above theorem; ; 

607 - 451 = 156 is perfectly divisiblebyfhosepumbers (divisors). 
Now, 156-2x2x3x13 ì 

TIius, 1-djgjt numbers = 2,3,2x2,2x3 * 2,3, 4,6 

2- digititumbc£S=_12, 13,26, 39, 52,78 ì 

3- digit nutfiBèr = ‘156 \ 

Ex. 21: The sum of two numbers is 14 and their difference is 10. Find ! 

the produci of the two numbers. i 

Soln: Let thè two numbers be x and y, then, x + y=14&x-y=10 
Now, we have, (x+y) 2 = (x-y) 2 + 4xy 
or, : (l4) 2 = (IO) 2 + 4xy 



Direct Formular ./ 

Product = ^ um + Difference) (Sum - Dilfcrcnce) 

4 

_ (14 +10) (14 - 10) _ 

Note: The numbers can be found by the direct formula 
_ Sum + Difference 14 + 10 1/v 

X 2 " 2 ~ >2 

_ Sum - Difference _ 14 -10 _ ^ 
y 2 ~ 2 

Ex. 22: The sum'of two numbers is Iwice their dillcrcnce. If one of the 
numbers is 10, find the other number. 

Soln : Lct the numbers be x and y. 

From ihe question, we have 

x + y = 2 (x-y) 

or, x « 3y we are given, y = 10 

the other number, x = 3 x 10 = 30 

Ex. 23: Two numbers are said to bc in the ratio 3 : 5. If 9 be sublracted 
from each, they are in the ratio of 12 : 23. Find the numbers. 

Soln: Lei the numbers be 3x and 5x. Then, by the question 
3x - 9 ^ 12 
5x-9 23 

or, 69x - 9x23 = 60x - 12x9 
or, 9x = 207 - 108 — 99 
.\ x— 11 

or, 3x = 33 & 5x = 55 

Therefore, the numbers are 33 and 55. 

Ex.24:A boy was asked to find ^ of a fraction. He made a mistake of 

dividing thè fraction by • and so got an answer wliich cxcccded the_ 
8 

coirect answer by — Find the correet ans\yer. 

Soln: Let the fraction be x. Then, 


° r ’ 7 “ 9 21 
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or» 


x (81 -49) = ± 
7x9 21 

8 (7x9 


X = 


21 ( 32 


Thecorvectanswer = = j-. 

Ex. 25: Four-flfths of a number is more than three'fourths of thè numbt 
by 4. Find ihe number. 

Solo: 7-7 = 4 
5 4 

or^ = 4 

or, 1 -20x4 = 80 
Therefore, thè required number is 80. 

Ex. 26: If one-fitth of one-third of one-half of number is 15, find thefl 
number. 

Soln: Let Ihe number be x. Thcn we have, 


: 450 

thè reverse of each 1 




x= 15x5x3x2-450 

Direel Method: 

(*) The required number - 15 

Note: (*) The resultant should be nìultiplied 
fraction. 

Ex. 27: If thè mimcrator of a fraction be increased by 12% and its 
deuominator dccreased by 2%, thè value of thè fraction becomcs y. Find 
thè originai fraction. 

Soln: UttlieaactionbeThen we bave, '' 2 „ % uf - = $ 

98%ory 7 


y 

98% of 6 


98x6 


y 112% of7 112x7 4 = 

Ex. 28: The sum of thè digits of a two-digit number is 8. If thè digita are 
reversed, thè number is dccreased by 54. Find thè number. 

Soln: Let thè two-digit number be lOx + y. 

Then, we have; x + y « 8-( 1 ) and 

lOy + x = lOx + y - 54 


°r,x-y = y = 6-( 2 ) 

From equations (1) and (2) 

1 


8 + 6 „ , 

* - —r— = 7 and y 


.. thè required number = 7 x 10+1=71 

Direct Formula: 

The required number = 


Sum of digiti + 


■j^Sum of digits + ^Sì*l 


-5 (8 + 6) + — (8 -6) = 70+ 1 = 71 

Ei. 29: Three numbers are in thè ratio of 3 :4:5. The sum of thè largest 
and die smallest equals thè sum of thè third and 52. Find thè smaUest 
number. 

Soln: From thè question, it is dear that thè sum Of thè largest and thè 
smallest is 52 more than thè third. Thus we have . 

3 + 5-4 52 

4 -> 52 

1 -+ 13 

Therefore, thè smallest number is 3 x 13 = 39 
Ex. 30: If 40% of a number is 360, what will be 15% of 15% of that 
number? 

Soln: Let thè number be x. Then we have 
40% of x = 360 
360 x 100 


x = 


40 


900 


15 


Now, 15% of x = -^ x 900 = 135 
Again, 15% of 1 35 = ~ x 135 = 20.25 


Direct Method: 

40% = 360 


360 


15%ofl5% = ^-xl5%ofl5% 


! 20.25 
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Ex. 3J : The ratio of thè sum and thè difference of two numbers is 7 : 1. 
Find thè ratio of those two numbers. 

Soln: Let thè two numbers be x and y. Thcn we bave 
x +y .7 

x-y = T 
r> x + y = 7x-7y 

or, 6x = 8y 

Qulcker Mcthod: (Using thè mie ofcomponendo-dividendo) 
x + y _ 1_ 
x -y 1 

( x + y) + (x-y) _ 74_1 2x 8 x 4 


5 - 4:3 


° r> (x + y) - (x - y) 7-1 ’ ; 2y 6 y 3 


4:3 


Ex. 32: The dilTcrcncc beiwccn a two-digit number and thc nmnbefj 
obtaincd by interchanging thè digits is 27. What aie thc suiti and thè., 
difference of thè two digits of (he number? 

Solu: Let thc number by lOx + y. Thcn we have 

( lOx + y) - (1 Oy + x) ~27.or,9(x -y) = 27 /. x-y = y-3 
Thus, thè difference is 3, btit we canno! get thè sum of two digits. 
Direct Formula: 

Diff. in originai & intercha ngcd numb er 
Difference of twp digits - - - - * ^ 

-?- 3 

Ex. 33: The digii at tlie unii's place of a 2-digit number is increased by .- } 
50%. And thè digit al thè ten’s place of thè stame number is increased byr 
100%. Now, wc find that thè new number is 33 more than (he originai? 
number. Find thc originai number. 

Soln: Let thè number he lOx + y. 


The now number is 10 


200 

100 


,yi*||-20x + 1 .5y 


; 


20x + r.5y) - ( 1 Ox + y) = 33 
x=3&y~6 


Now, by thè question, 
or, I0x + 0.5y = 33 - 10 x 3 + 3 
Theiefore, thc nujnber is 36. 

Quìcker Mcthud: For thè unit’s place, we set Lhat 50% 3 
100 % = 6 


For thè icn’s place, wc scc that 100% - 3 \ thc number is 36. j 
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Ex. 34: It is given that 2 32 + 1 is exactly divisible by a ccrtain number. 
Which onc of thè following is also divisible by (he same number? 

I)2 96 +l 2) 2 36 - 1 3) 2 16 4-1 

4) 7 x 2^ 5) None of these 

Soln: a 3 h b 3 = (a + b) (a 2 - ab + b 2 ) 

2% * \6 ^ + ( 1 >3 = (2 “ + » 'k 2 ”) 2 - 1 x 2 32 + I f 

Thus 2 +- 1 is divisible by (2 32 + 1) and hence also divisible by that - 
number. * 

Ex. 35: Whcn a ceitaiii number is divided by 223, (he remainder is 79. 
When that number is divided by 179, thè quotient is 315; 'thcn what 
will be thè remainder? 

Soln: When 179 x 315 ^ 563 85 is divided by 223, we have thè remainder 
189. Therefore thè required remainder will be 79 + (223 - 189) — 
79 + 34=113.__ 

Ex. 36: The first 100 multiples of 10, j.e., 10, 20, 30,. 1000 are 

multiplied together. How many zeroes will bc there at thc end of 
thè produci? 

Soln : Wc are not ablc tu find any quicker method for this question. We 
suggest that you understand tlie working of its detailed solution. 
Total zeroes at thè end are produced due to tfirec Jàctors: 

1 ) Due to zeroes at thc end of numbers. 

2) Due to 5 at thè tcn-place of numbers followed by zero at tlie unii 
place. 

3) Due to 5 at thè hundred-place of numbers followed by zeroes at thc 
end. 

Due to Factor (!) : 

Number of numbers witb single zero - 90 

Number of numbers with doublé zeroes - 9 

Number of numbers with triple zeroes = 1 

Thus, thc total no. of zeroes due to this factor =90 x1+9x24-1x3 

= 11 ! 

Due ti> factor (2): 

When 5 is multiplied by any even number, a zero is produced. Therc 
are 10 numbers which have 5 at tlie ten-place followed by zero (like 50. 
150,250.950). 

Thus, 10 zeroes are produced due to factor (2). 









No. of integers 
Where, nf^ Average 


No. of integers - 1 
2 

No. of integers + 1 


. . HW. l/l UltVbVI i • * 

and n2 - Average- 2 - 

In thè above case 
■7 -1 

nl " 7+ 2 

7 7+1 -7 

H2 = 7- —j- - 3 

1 TlO x 11x21 3 (4) (7)1 
Average of squares - - --g-' g 

-ì [385-14] = ^-=53 

Ex, 38: Find thè least number which, when divided by 9, 11, and 13; 
leaves 1,2 and 3 as thè respcctive remainders. 

Soln : In fact, there is no posatole method for this question. The onl 
thing you can do is to apply thè hit-and-trial method by taking 
choices one by one. 

There may be such a number but it is impossible to fi 
it. However, this is not so in ail thè cases. See thè follow 
example. 

"Find thè least number which when divided by 9,11 and 13 leav 

1,3* 5 as thè respective remainders.” 

Wéseethat9-1 = 11 -3 = 13-5^8. ' > 

Now, we bave an established method for this question. 

LGM of 9,: 11, and 13 = 1287 

.*. thè required least number •» 1287 - 8 = 1279. 


Note : 1. Find thè least number which, when divided by 13,15, and 19, 
leaves thè remainders 2, 4 and 8 respectively. Can we firìd thè 
specific solution? 

Soln : YES. This question can be solved because 
13-2-15-4=19-8-11 

Now, LCM of 13, 15, 19 = 3705 
.. thè required least number = 3705 - 11 = 3694. 

2. Find thè least number which, when divided by 13, 15 and 19, 
leaves thè remainders 1,2, 3 respectively. Can we find thè solu¬ 
tion? 

Soln : No. But why? Because 13 r 1 *■ 15 - 2 * 19-3. 

Ex. 39:4 61 + 4 62 + 4 6i + 4 W + 4 65 is divisible by 

1) 3 Ì) 5 3) 11 4) 17 5) None of these 

Soln:4 6, [l + 4 + 4 2 + 4 3 + 4 4 ] 

= 4 6 '[1 + 4 + 16 + 64 + 256] = 341 x 4*’* 

Since 341 is divisible by 11. thè given expression is also divisible by 

il. 

Ex. 40: The ratio between a two-digit number and thè sum of thè digita 

ofthat number is 4: 1. Ifthc digit in thè unit’s place is 3 more than 

thè digit in thè ten’s place, what is the number? 

Soln: Suppose the two-digit number = lOx + y 

T1 , 10x + y 4 

Thenwehave-= 7 

x + y 1 

or, lOx + y = 4x + 4y 

or, 6x = 3y or, 2x = y 

or x = y - x = 3 (given) and y = 6 

the number is 36. 

Ex. 41: Find the remainder when 7 13 + 1 is divided by 6. 

Soln : See thè following binomial expansion: 

(x + y) n = x n + n ci x 0 - 1 y 4- "c 2 x 11 ’ 2 y 2 + W 3 y 3 +... 

+ n Cn-1 xy"' 1 + y n 

We find that eaCh of the terms except the last terni (y ) cqntains 
x. It means each teim except y n is perfectly divisible by x. (Note: 
y n may be perfectly divisible by x but we cannot say without 
knowing the values of x and y.) 

Following thè same logie: 
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Djie to factor (3) : Following the same reasoning, we may say that 
500 x-200 will produce an extra zero. 

Thus, there are total 111 +• 10 + 1 — 122 zeroes. 

Ex. 37: The average of 7 consecutive integers is 7. Find the average 
the squares of these integers. 

Soln: Use thè fonnula: [for odd number of consecutive integers] 
Average of Squares 

1 [ni (ni + l)(2ni + l) 112 (n 2 + 1)( 2 n 2 ± 1)1 
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7 ,3 = (6 + l) 13 has each temi exc'ept 1 13 exactfy divistole by ( 
Thus, when 7 13 is divided by 6 we have thè remainder l 13 « l] 
and hence, when 7 13 + 1 is divided by 6 thè remainder is 1 + 1 
2 

Ex. 42: The product of two numbers i$ 7168 and their HCF is 16. Firn 
, thè numbers. 

Solm The numbers must bc multiples of their HCF. 

So, let thè numbers be 16a and 16b where a and b are two numbe 
prime to each other. 

/. I6àxl6b = 7168 /.ab = 28 
Now, thè pairs of numbers whose product is 28 are 
(28, 1), (14,2) and (7,4). 

(14, 2), which are not prime to each other, should be rejected. Hence^l 
thè required numbers are 
(28 x 16,1 x 16) and (7 x 16, 4 x 16) 
or, (448, 16) and (112,64) 

Note: (1) We see that therc may be mòre than one pair of numbers. 

(2) If you have understood thè logie of working, you may simplily thè 
task in thè following way. 

Step L: Fìnd thè valile 0 f- Produ ^ 

(HCF) 2 

Step II: Fìnd thè possible pairs of factors of value got in Step I ' 
Step IH: Multiply thè HCF with thè pair of prime factors obtained in 
Step II 

For thè above questioni 


Siepi,™! 

(16) 2 


28 


Step II: (1,28), (2,14), (4,7) 

Step HI: (1 x 16,28 x 16) and (4 x 16,7 x 16) 
or, (16,448) and (64,112) 

Ex. 43: Fìnd thè greatest number that will divide 55, 127 and 175 so as 
to leave thè sanie remainder in each case. 

Soln: Let x be thè remainder, then thè numbers (55 - x), (127 - x) and 
(175-x) must beexactiy divistole by the required number. 

Now, we know that if two numbers are divistole by a certain number, 
then their différencc is also divistole by that number. Hence, thè 
numbers 

(127 - x) - (55 - x), (175 - x) - (127 - x) and (175 - x) - (55 -x) 


or, 72,48 and 120 are also divistole by the required number. HCF of 
72,48 and 120 is 24. 

Therefore, the required number is 24. 

Note: If you don’t want to go into the details of the method, flnd thè 
HCF of the positive dlfferences of numbers. It will serve your 
purpose quickly. , 

Ex. 44: A number on being divided by 5 and 7 successively leaves the 
remainders 2 and 4 respectivcly. Find thè remainder when thè 
same number is divided by 5 x 7 = 35 
Solo: 5 A I 

7 B | 2 
C | 4 

In the above arrangement, A is thè number which, when divided by 5, 
gives B as a quotient and leaves 2 as a remainder. Again, when B is 
divided by 7, il gives C as a quotient and 4 as a remainder. For 
simplicity, we may take C = l. 

/. B = 7xl+4=11 


and A — 5x11+2 = 57 

Now, when 57 is divided by 35, we get 22 as thè remainder. 

Direct Formula: The required remainder = di x a + n 
Where, di = the first divisor = 5 

ri “ the first remainder *■ 2 
n = the second remainder = 4 
/. the required remainder = 5 x 4 + 2 ^ 22 
Ex- 45: In a long-division sutn, the remainders from the first to thè last 
are 221, 301, 334 bnd 280 rcspectively. Find the divisor and the 
quotient if the dividend is 987654. 

Soln: Step I _>987654 (_ 

abe 

221 


(a) Since we havefour remainders, our multiplier (i.e., abe) should be 
a tbree-digil nunlbér. (Why?) 

(b) Since we see that all the remainders are three-digit numbers, we 
may guess that our divisor is also a three-digit riumber. (It may not be 
true!) 

(c) We can find abe = 987 -221 = 766 

Now, our divisor must be a factor of 766. Thus, it is either 766 

or 383 
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Step li _>987654 (_ 

766 
2216 
defg 

301 

/. defg = 2216-301 = 1915 
No w, we confino our di visor by taking thè HCF of766 and 1915 f whicl 
is 383. Once wc gct thè divisor, we can complete thè sudi as: 
383)987654(2578 
766 
2216 
1915 
3015 
2681 
3344 
3064 
280 

Thus, our divisor is 383 and thè quotient is 2578 
Ex. 46: Find thè number of zeroes at thè end of thè produets: 

(a) 12 x 18 x 15 x 40 x 25 x 16x55 x 105 

(b) 5 x 10 x 15 x 20 x 25 x 30 x 35 x 40 x 40 x 45 

Soln: We must know that zeroes are produeed only due to thè following 
reasons: 

1) If there is any zero at thè end of any multiplicand. 

2) [f 5 or multiple of 5 are multiplied by any even number. 

To generai ise thè above two slatements, we may say that: 

(5) n (2) m has n zeroes if n < m; or m zeroes if m < n. 

Thus, write thè product in thè forni { 2 m x 5" x }. 

(a) 12 x 18 x 15 x 40 x 25 x 16 x 55 x 105 
= 12 x 18 x 16 x 40 x 15 x 25 x 55 x 105 

= (2 2 x 3) x (2 x 9) x (2) 4 x (2 3 x 5) x (5 x 3) x 

<5) z x (5 x 11) x (5 x 21) 

-(2) 19 x(5)' i x..„. 

(Since numbers other than 2 and 5 are usclcss.) 

Since 6 < 10, there are 6 zeroes at thè end of thè product. 

(b) 5 X (2 X 5) (3 X 5) (2 2 x 5) (5) 2 (2 x 3 x 5) (5 x 7) 

(2 3 x 5)(2 3 x 5)(5 x 9) 


= <2) ,0 x(5) n x..„ 

Since 10 <11, there are 10 zeroes at thè end of the product. 

Note: This is the easiest way to count the number of zeroes in the chain 
of produets. By this nìethod, you can easily find that the product 
of 1 x 2 x 3 .... x 100 contaiiis 24 zeroes. Try it. 

To find thè number of different divisore 
of a composite number 

Rule: Firn! the prime faeton, of the number and increasc the index of 

each factor by L The continued product of ìncreased indices wifl give 
the result including unity and the number itself. 

For example 

Ex. 1: Find the number of different divisore of 50, besides unity and the 
number itself 

Soln: If you solve this problem without knowing thè nile, you will take 
the numbers in succession and check thè divi sibili ty. In doing sò, 
you may miss some numbers. It will also take more titne. 

Different divisore of 50 are: 1,2, 5, 10, 25, 50 
If we exclude 1 and 50, thè number of divisore will be 4. 

By rule: 50 = 2x5x5 = 2* x 5 2 

the number of total divisore = (1+1) x (2+1) = 2x3 =6 
or, the number of divisore excluding 1 and 50 = 6 - 2 =4 

Ex. 2: The number of divisore of 40, except unity, is_ 

Soln: 40 " 2x2x2x5 = 2 3 x 5 1 

Total number of divisore = (3+1) ( 1+1) = 8 
/. number of divisore excluding unity = 8-1 =7 
Ex. 3: Find the different divisore of 37800, excluding unity. 

Soln: 37800 =2x2x2x3x3x3x5x5x7 
*2 3 x 3 3 x 5 2 x 7 1 

Total number of divisore = (3+1) (3+1) (2+1) (1+1) = 96 
.. the number of divisore excluding unity = 96 -1 = 95 

To find thè number of numbers divlsible by a certain integer 

Ex. 1: Huw many numÉere up to 100 are divisible by 67 
Soln : Divide 100 by 6. The quotient obtained is the required number 
of numbers. 

100= Ió_* 6 + 4 
Thus, there are 16 numbers. 
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Ex. 2 : How many numbers up to 200 are divistole by 4 and 3 togetht 
Soln : LCM of 4 and 3 = 12 

Now, divide 200 by 12 and thè quotient obtained is thè requi] 
number of numbers. 

200=J£xl2 + 8 
Thus, there are 16 numbers. 

Ex. 3 : How many numbers between 100 and 300 are divisible by 7? 
Soln : Up to 100, there are 14 numbers which are divistole by 7 (sinc| 
100 = 14 x 7 + 2 ). Up to 300, there are 42 numbers which 
divisible by 7 (since 300 = él * 7 + 6 ) 

Hence, there are 42-14 =28 numbers. 

Otlier metliod: 

Step I: First fmd thè range of thè limit. In this case, range = 300 - li 
= 200 

Step 11: Divide thè range by 7 and get thè quotient as your requii 
answer. Here, 200 -5- 7 =28 as quotient. 

There are 28 numbers 
Note: The above method is not applicable in all cases. Sometimcs it faih 
to give thè correct answer, as in thè folìowing example. 

Ex, 4: How many numbers between 100 and 300 are divisible by 13? 
Soln: Method I: Up to 100, there are 7 numbers divisible by 13 becaus 
100=_Lx 13 + 9 

Upto 300, there are 23 numbers divisible by 13 because 300 
=22 x 13+1 

/. there are 23 - 7 =16 numbers. 

Method II: Range = 300 -100 = 200 
and 200-15 x 33 + 5 
there are 15 numbers, which is nottrue. 

Note: You can see how thè two methods give different answers. Wój 
suggest that you solve these questiona by Method I only. 

Ex. 5: By what number less than 1000 must 43521 be multipli ed so that! 

thè lasl three figures at thè right end of thè product may be 791? 
Soln : The last digit of thè product is 1, so thè multiplier’s last digit; 
should be 1. For thè second digit in thè product follow. thè 
folìowing: let thè second digit in multiplkr be x. Then by thè rule 
of multiplication (cross-multiplication of last two digits of multi- 
plicand and muitiplies): 


4 3 5 21 

x 1 

* 791 - 

lx2 + lxx = 9 x = 7 
Now, for thè third digit in multiplier : 

4352 1 
x 7 1 
791 

5 x l+2x7 + lxx = J or, 19 + x = _7 .\ x = 8 

Thus, we see that thè three-digit number is 871. 

Ex. 6: What would be thè maximum value of Q in thè folìowing 
equation? 

5P9 + 3R7 + 2Q8 =1114 

1)8 2)7 3)5 4)4 5) None of thè above 

Soln: 5P9 + 3R7 + 2Q8 = 1114 

For thè maximum value of Q, thè values of P and R should be thè 

minimum, i.e. zero each 

Now, 509 + 307+ 2Q8= 1114 

or, 816 + 2Q8= 1114 

or, 2Q8 = (1114-816=) 298 

So, thè reqd value of Q is 9. 

Ex. 7: Tf thè places of last two digits of a three-digit number are 
intcrchanged, a new number greater than thè originai number by 
54 is obtained, What is thè difference between thè last two digits 
of that number? 

1)9 n 2)12 3)6 

4) Data inadequate ,. 5) Ndhe of these 

Soln: Let thè tliree-digit number bc 100x + lOy + z. 

According to thè question, 

(1 OOx + 1 Oz + y) - (lOOx + 1 Oy + z) - 54 
or, 9z - 9y = 54 or, z - y « 6 

Note: Remember that thè difference between last two digits in such case 
. Difference in two values 54 r 
“- 7 -9-=T~ 6 

EXERCISES 

1. How many numbers up to 120 are divisible by 8 ? 

2. How many numbers between 200 and 500 are divisible by 13 ? 

3. How many numbers between 100 and 300 are multiplcs of 13 ? 
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4. IC we wrnc thè numbers from 1 to 201, what is thè sum of all thè odd £ 

numbers ? j 

5. Ifwc write thè numbers from 101 to 309, what is thè sum of all thè even • 

numbers? 

6 . Ifwc write thè numbers from 50 to 151, what is thè difference bctween ■ 

thè sum of all tlie odd and evcn numbers ? 

7. How many differcnt numbers of 7 digiis are there ? 

8. How many numbers up to 200 are divisible by 5 and 7 logether ? 

9. How many numbers bctween 200 and 400 are divisible by 3, 4 and 5 

together ? 

10. The sum of two numbers is 22 and their difference is 14. Find the product 
of thè numbers. 

11. The sum of two numbers is 30 and their difference is 6. Fitid thè 
difference of Iheir squarcs. 

12. The product of two tcrms is 39 and their difference is 28. Find thè 
difference of their reciprocai. 

13. What is thè nuinber jiisi greater Ihan 9680 exactly divisible by 71 ? 

14. What is thè difference bctween thè largest and thè smalìcst numbers 
wi'itten with all thè Tour digits 7, 3, 1 and 4 ? 

15. What is thè least number vvliich is a per feci square and contai™ 3675 
as its factor ? 

16. What is rhe leasi numher which must be subtracted from 9600 so that 

thè remaining number bccomes divisible by 78 ? 

17. Find thè least number which when added to 3000 becomes a multiple 

of 57. v 

18. In a division sum, thè quotient is 105, thè remainder is 195, and thè 
divisor is thè sum of thè quotient and thè remainder. What is thè 
dividenti? 
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26. In a division sum, t e divtsor is 4 times thè quotient and 3 times the 
remainder. What is the dtvidend if the remainder is 4 ? 

27. How many times must 79 be subtracted from 10,000 in order to leave 
remainder 6445 ? 

28. Find the total number of prime numbers which are contained in <30) r \ 

29. What is the number that added to itself 20 times, gives 861 as resdt? 

30. If 97 be multiplied by a certain number, that number is inereased by 
7584. Find that number. 

31. À certain number when successively divided by 3 and 5 lcaves remain¬ 
der I and 2. What is the remainder if tlie sa me number be divided by 
15 ? 

32. A certain number when successively divided by 7 and 9 lcaves remain¬ 
der 3 apd 5 respectively. Find the smalJest value of such a number. 

33. A certain number when divided by 36 leaves a remainder 21. What is 
Ihc retriainder when the saine number be divided by 12 ? 

34r When a certain number is multipl ied by 13, the product consists cntirely 
of fives. What is the smallcst such number ? 


35. If a^l 6 àud b=l 5, then what is the value of — ? 

a 3 - b 3 

36. What is the largest.naturai number by which thè product of threc 
consecutive even naturai numbers rs always divisible ? 


37. If- = then the value of 4 ^—* is 

y 4 7 y+x 

38. If Vi + - —j = fi+-^-1 then the value ofx 


\ / V / 

39. What least value must be given to * so that thè number 6135*2 i: 


f 9. Find the sum of all thè numbers between 200 and 600 which are divisible 
by 16. 

20. Js 1001 a primo number ? 

21. Ts 401 a prime number? 

22. What is the sum of all thè prime numbers between 60 and 80 ? 

23. When a certain number is multiplied by 13, the product consists entirely 
of sevens. Find the smaKest such number. 

24. Find (he number which when multiplied by 16 is increased by 225. 

25. How manv nmes shail thè keys of a lypewriter have to be pressed in 
order to write tirsi 200 counting numbers, i.c.. to write 1 ,2,3 ud to 
200? * 


exactly divisible by 9 ? 

40. What least value must be given to * so that tlie number 97215*6 is 
divisible by 11 ? 

41. What least value must be given to * so that the number 91876*2 is 
divisible by 8 ? 

42. What is the largest number of four digits which is exactìv divisible by 
88 ? 

43. Write down the first primo number. 

44. If the number (10 n - 1) is divisible by 11 (hen n is 

1 ) odd number 2) even number 3) any number 4) multiple of 11. 
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4S.If£ = f, then i*± 2 b= ? 
b 3 3a - 2b 


-HH 


-- 1 - 


.47‘\2-±\\2-fl(2-^ 


( 2 .** 
[ 999 


137 x 137 + 137 x 133 + 133 x 133 
137 x 137 x 137 - 133 x 133 x 133 
J_ = 96 
54 ? 

50. What is thè number of prime factors in thè expression 
( 6) !0 x (7 ) 17 x (11) 27 ? 


48. 

49. 


SOLUTIONS (Hints) 


’-fr" 

2. Number of numbers up to 200 which are divisible by 13 

= 15 + 15 

Number of numbers up to 500 which are divisible by 13 

=f 

thè required numbers = 38 -15 = 23 

3. Number of numbers up io 100 which are muhiples of 13 

_ 100 _ 9 . 

“ 13 " 7 + 13 » , e -' 7 

Number of numbers up to 300 which are multiples of 13 


thè required numbers ■= 23 - 7 - 16 


4. The number of numbers (201) is odd, hence Iherc are ^ (201 + 1) - 101 

odd numbers. 

thè suiti ofthcfirst 101 odd numbers = ( 101 ) 2 = 10,201 

5. Number of even numbers up to 309 = — (309 - 1) — 154 

ihe sum of first 154 even numbers - 154 (154+1) =23,870 


Number of even numbers up to 10Ì - (101 -l) - 50 

thè sum of first 50 even ijumbers = 50 (50+1) - 2,550 
/. thè required sum = 23,^70 - 2,55.0 — 21,320 
6 . If our series starls with an even number and ends with an odd number. 


then thè required difference = 


151-50 + 1 _ 102 
2 2 \ 

Note : 1) If our series starts with an odd number and ends with an odd 

last number + first number 
number, then such difference =-; ^ 

2) If our series starts with an even number and ends with an odd 

last number - first number + 1 
number, then such difference - — - ^ 

3) If our series starts with an even number and ends with an even 

last number + first number 
number, then such difference - — ? ” ’ 

7. Least number of 7 digits = 10,00,000 
Highesi number of 7 digits = 99,99,999 

Then thè number of 7-digit numbers = 99,99,999 -10,00,000 + 1 

= 9x10* 

8. Numbers which are divisible by 5 and 7 together are also divisible by 

their LCM. 

LCM of 5 and 7-35 ^ 

Therefore, thè required number of numbers = ^- «= 5 + —, i.c., 5 

9. LCM of 3,4 and 5 = èO . 

Number of numbers up lo 200 which are divisible by 60 

™ 3 + ii.O 

60 3 

Number of numbers up to 400 which are divisible by ^0 

* _ $ + 2 i.c., 6 thè required number ^6-3 = 3 

60- 3 

10. Let thè numbers be x and y. Then x + y = 22-(1) 

x- y= 14-(2) 

Squaring (1) and (2), wc get 

x 2 + y 2 + 2xy - 484-~(3) 

„2 , ..2 = ìQA _ 
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Subtracting (4) from (3), we get 4xy = 288 
Direct formula : I: Product of two numbers 

_ (Suiti ) 2 - (Difference ì 2 
4 

_ (22 ) 2 - (14) 2 _ 36 x8 
4 4 

n :x =22i±U 18 


288 

xy = —— =72 


= 72 


y- 


2 

22-14 


= 4 xy= 18x4 = 72 


11. Let thè two numbers be x and y. 

Then x+y=30 and x-y=6 

or, (x+y) (x-y) = 1 80 or, x 2 - y 2 = 180 

12. Let thè two lerms be x and y. We are given x-y = 28-(1 ) 

and xy = 39-(2) 


Dividing (1) by (2), we get 

ftr 1 1 28 • 
°S- x = l9 An> 


xy 


X = M 

xy 39 


13. On dividing 9680 by 71, we get a remainder of 24. 

Now, 9680 needs (71 - 24 =) 47 more to be divisale by 71. 

thè required number » 9680 + 47 = 9727 

14. The largest nnmber = 7431 and thè smallest number = 1347 
/. thè required difference ~ 7431 - 1347 = 6084 

15. 3675 = 3x5x5x7x7 = 3 * 5 2 x 7 2 . See that all thè factors except 3 are 
squares. So, if we multiply 3675 by 3, thè obtained number will be a 
perfect squaje and also bave 3675 as its faeton Thus, thè required least 
number 32 3675x3 = 11025 

16. On dividing 9600 by 78, we get 6 as remainder. If we subtract 6 from 
9600, thè obtained number will have no remainder. 

Thus, thè required least number = 6 

17. When we dividè 3000 by 57, we get 36 as remainder. Then thè required 

least number - 57 - 36 - 21, which when added to 3000, thè obtained 
number bccomes a multiple of 57, ut., that number isperfectly divisible 
by 57. . 

18. Q = 105, R = 195,- D = Q+R f= 105+195 = 300 

.\ Dividend = D x Q + R = 31695 


19. The least such number = 16 x 13 = 208 
The highest such number = 16 x 37 = 592 
/. thè required sum = 16 x 13 + 16 x 14 +.....V+16 x 37 
= 16 ( 13+14+.....+37) 

= 16 [<1 + 2 + ... +.37) - (1 + 2 +.+ 12)] 

“37 x 38 12 x 13“ 


= 16 


= 16 [703 - 78] = 10,000 


I 2 2 1 

20. The approximalc square root ot 1001 is 32. The prime numbers which 

are less than 32 are 2,3,5,7,11, 13,17,19,23, 29 and 31. We see that 
1001 is divisible by 7; so it is not a prime number. 

21. The approximate square root of 401 is 20. The prime numbers which 
are less than 20 are 2, 3, 5, 7, 11, 13, 17, 19. We see that 401 is not 

divisible by any of thè abovc prime numbers. So it is a prime number. 

22. Sum = 61+67+71+73+79 = 351 

23. Write a number which consists of two severi* only (77). Divide thè 
number by 13. If it is perfectly divisible, then thè quotient obtained by 
division is thè required number. If thè number is not divisible, then add 
one more seven and check its divisibility by 13. If it is perfectly 
divisible, then thè quotient is thè required number. If it is not divisible, 
then add one more seven and.... Moving thè same way, we see that 

777777 * 13 = 59829 

-* 225 

24. Let that number be x. Then 16x ■ x * 225 \ x - — ■ 15 

Increased vaìue 

Note : Thus in this case: thè required number - Multiplicr _ j - ' 

25. Up to 200, thè number of one-, two- and three-digit numbers are 9, 90 
and 101 respectively. 

/. thè number of times thè keys of thè typewriter to be pressed 
- 9 x 1+90 x2 + 101 x3 = 9+180+303 =492 

26. R = 4, D = 3xR=12,<J = ° = 

... Dividend -DQ + R - 12 x 3+4 = 40 

10,000 -6,445 , r 

27. The required number of times =-^ +•> 


28. (30) 6 = (2 x 3 x 5) 6 = 2 6 


x V x 5° 

2, 3 and 5 are repeated 6 times cach, so there are 6+6+6 = 18 prime 
numbers. 

• . rf$' . V 
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861 


29. The required number = ~ = 41 


30. The. required number = 


20 + 1 
7584 
97 -r 1 


861 

21 


= 79 


31. By Quicker Method : The required remainder = di s x n + ri 

= 3x2+ 1=7 ' 

Note: It is a very importali! method. It should bc remembered. 

32. Start with thè last quotient, i.e., 1 


_L 

* * * 


-li 

* * 

3 


1 

5 


** *9 x 1+5 = J4 ***-7x 14+3= 101 

33. The number = 36x + 21 - 36x+12+9 = (36x + 12)+ 9 
As (36x+12) is divisible by 12. thè remainder will be 9 

Note : Whcn thè first divisor is divisible by thè second, thè required 
remainder will be obtaincd by dividing thè first remainder ' 
second divisor. 

34. Same as in Ex. 23. 

+ b 2 + ab 1 


35. 


a 3 -b 3 


= 1 


a-b 16-15 

36. The largest sudi number = (2 x 4 x 6) = 48 

37. — = | 

Y 4 


• • 1 . y _ v . 4 — 3 1 

Usingthe ruleof eomponendo-dividendo : z —* = — 

y+x 4*+3 7 

6 . « 


„ o y - x 6 1 7 

Then- + — *- + - = - 

7 y + x 7 x *.7 7 


38 JuJL - VM . il _ 1 . JL 

+ ’ 169 " 13 - 1 + 13 


39. A number ìs divisible by 9, when its digit-sum is divisible by 9. Digit’ 
sum of the given number (excluding *) is 17. If we put *“1, thè 
number will be perfectly divisible by 9. 

40. 97215 * 6 , ’ 

Digit-sum ofodd positions = 9+2+5+6 = 22 
Digit-sum of even positions (excluding *) - 7+1 = 8 
The difference ofthetwo should be eitherO or divistole by i I. So *=ì\ 


f. Number System 

41. The last three digiis should be divisible by 8. So * = 3 

42. The largest number of 4 digits - 9999 

On dividing 9999 by 88. we get a remainder of 55. Now, if this re¬ 
mainder is subtracted ffom 9999, thè remaining number will be ex 
actly divisible by 88. 

the required number = 9999 -55 = 9944. 

43.2 

44. n should be even number. 

45 . - = ^ then by the rule of componendo - dividendo, 
b 3 

3a + 2b 3x4 + 2x3 18 


3a-2b 3x4 - 2x3 

a 4 3a 4 3 2 

Otherway:- = y,^ = yX2 = Y 


3a + ìb _ 2 + 1 
3a - 2b 2-1 


= 3 


46 -f * 4 * S * 

«-k'ì*** 


n- 1 

n 

1001 


1001 


999 3 

48. Use the formula a 3 - b 3 = (a ~ b) (a 2 + ab + b 2 ) 

1 _ I 

4 


Then the given expression = 


137-133 

/. ? = V9 x 6 x 6 x 16 = 3x6x4 = 72 
.. x (3) 10 x (7) 17 x (11) ; 
total number of prime factors = 10+ 10 + 17 + 27 = 64 


49. (?) 2 = 54x96 

50. (6) l °x(7) ,7 x(ll) 27 = (2) 10 — l0 ~ 17 . 27 
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Binary System 


Number System is a System which represents different num- 
bers in different ways. There are many number systems. All thè number 
systems bave different bases. Base denotes thè number of symbols in thè 
number System. Fòr example, in thè decimai System base, thè is 10 and 
it has 10 number-symbols (0, 1, 2, 3, _ 9). Some more examples of 
number Systems are given belòw in tabular forni: 

Number SSystem Base Representation of Symbols 

III 1 iMAnr \T à ^ ^ . 


Quinary Nò. System 5 

Octal No, System 8 

Hexadedmal No. System 16 


0,1, 2, 3 and 4 
0,1,2,3,.... 7 

0,1,2.9, A(10), 

B(11),C(12) J ...F(15) 
0 and 1 


Binary No. System 2 0 and 1 

Binary No. System was introduced by JV Newman in 1946. 
Conversion of Decimai Number into its Binar) equivalenti 

To find thè binary equivalent of a decimai number, we go on 
dividmg thè decimai numberby thè Constant divisor 2 tìll thè last quotient 
1 is obtained. For example we convert 89 into its binary equivalerti 
2 89 1 2 * <U 0' c - 44) = 88; 89 - 88 = \ (n) . 

H_2x q 2 (i.e.22) = 44;44 - 44 = 0 (n) 

22_2 x q3 (i.e. 11) = 22, 22 - 22 = 0 (13) 

JJ__2 x q 4 (i.e. 5) = 10; 11-10=1 (r 4 ) 

lL_ 1 x 95(i.e.2) = 4;5-4=l(r 5 ) 

|2 2 x (j,e. 11 = 2: 2-2 = 0 fa) 

Iflast quotient) _ . 

.die first/ second/quotients and rj, r2,.... are 

thè first/ second/ .... remainders. For all thè stages of division thè 
common divisor 2 remains unchanged and die quotient obtained be- 

comes thè next dividend. The process continues fili thè last quotient ( I ) 
is obtained. 


Here, after dividing thè reai dividend 89 by 2, thc first quotient 
qi (-44) becomes our next dividend. Now after dividing 44 by 2, thè 
second quotient qi (- 22) becomes our next dividend. And $0 on. E ves¬ 
tirne thè remainder is noted down carefìilly. When thè last quotient as 1 
is obtained we finally note down thè remainders (includmg thè last' 
quotient, 1) stnctjy in accordante with thè arrowmark, i.e. we note down 
finally in thè way: 
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First of all thè test quotient, tlien thè last remainder, then 

sccondlast remainder.. third remainder, thcn setond remainder, anc 

final ly ihe first remainder. Tiiat is, thè binary number equivalcnt to 8< 
is 1011001. 

Or, by notation, (89) io = (1011001 )i 
The base 10 stands for decimai System and thè base 2 stands 
binary System. 

Conversimi of Binary Number to its Decimai equivalenti 

In binary System thè valueof 1 doubles itselfevery time it shil 
one place to thè lcft, and wherever *0' occure ils value becomes zero. 

Let us convert 1011001 into its decimai equivalent. To undt 
stand easily, we write each digit oMOUOOL inside cach box in th< 
following way and tl»c value of each box is writtcn above it. 


2* T 


2 l 2 ' 


l Oll l O Oll 


Now (1011001)2 

= l x 2 6 + 0x2 5 +lx2 4 -f-lx2 3 + 0 x 2 2 + 0 x 2'+lx2° 
■=64 + 0+ 16 + 8+0 + 0 + 1 (v 2° = 1) 

= 64+ 16 + 8+1 = 89 

Some solved exaniples: 

Ex. 1 : Convert 90 into its Binary equivalent. 


90 

_± (ri) 

45 


22 

(r 3 ) 

n 

1 (r4) 

5 


2 

0 (rfa) 


(Q) 


Here wc gel (90)io 
Verifica tion: 


( 1011010)2 


T 2 


0 


1 1 


0 1 


0 


(1011010)2=1 X 2 6 + 0 x 2 5 + 1 X 2 4 i. 1 X 2 3 + 0 x 2 2 

+ 1 x2 1 +Ox2 fì 


= 64 + 0+ 16 + 8 + 0 + 2 + 0 
= 64,^-16 + 8 + 2 = 90 
Ex. 2: Con^eit 88 into its Binary equivalent. 
2 


88 

0 

44 

0 

22 

0 

11 

I 

5 

1 

2 

0 


Hcrc we get (88)io = (1011000)2 

Verificatlon: 

2 6 2 5 2 4 2 3 2 * 


1 ! 0 | 1 • 1 0 10 0 


(1011000)2 = 2 6 + 2 4 + 2 3 = 64 + 16 + 8 = 88 
Ex. 3: Convert thè following numbers into tlieir binary equivalcnts: 
(1) 2 (li) 3 (ili) 4 (iv) 5 (v) 6 (vi) 7 (vii) 8 

Al SO verify your answers. 

Solili (i) 2 1 21 0 

1 

i.e., (2)io = ( 10)2 
(ii) 2 |31 1 

1 

U., (3)10 “(11)2 
(ili) 21 


4 

0 

2 

0 


1 

i-e., (4)u> » (lOO)z 
(iv) 2151 1 


i.e., (5)io = (101)2 

(v) 21 



1 o 

3 

L± 


1 

i.e., (6)io = ( 110)2 
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(vi) 2 171 1 

□b 

i 

i.c., (7)10 = (Il 1)2 

(vii) 2 J8| 0 

1 

i.e., ( 8 )jo = (1000)2 

Veriflcation: 

0) ( 10 ) 2 = 1 x 2 1 +0x 2° = 2 + 0 = 2 
(li) ( 11)2 = 1 x 2 1 + 1 x 2° - 2 + 1 = 3 

(iii) ( 100)2 — 1 x 2 2 + 0 x 2 1 + 0x2° =*4 + 0 + 0'=*4 

(iv) (101)2=1 x 2 2 +0x2^1 * 2 °-4 + 0 + 1=5 
(V) (110)2 = 1 x2 2 -r 1x2^+ 0x2** = 4 + 2+ 0 = 6 ' 

(vi) ( 111 ) 2 = I x 2 2 + 1 x 2 1 + 1x2°■=4 + 2 + 1=7 

(vii) ( 1000)2 = I x 2 3 + 0 x 2 2 + 0 x 2* + 0 x 2 ° 

= 8 + 0 ->■ 0 +0 = 8 

Ex. 4: Directions: In a certain code, symbol of 0 is © and 1 is Q The™ 
are no other symbols fot oilier numbers grealer than 1 and are 
wrinenI using these two symbols only. The vaine of thè svmbol 
LJ dcnbles ilself every lime il sbrfts one place to thè loft. ' 

0 is writtcn as 0 

1 is wrilten asO 

2 is wrìtten asd© 

3 is wrilten as DO- ' 

4 is writtcn as Q 0 0 

Now answer thè following questions. 

(i) What is the value of 2 3 + 2 2 x 1.5 x — x - - 1 h 

*)©□□© !,)□©©□ 4 c) 5 D®n e : 

c) None ofthese 

(ii) 'S D B tr Mp !\t by D a ® Q whal bc ihe result? 

liihwi, k f.u’ C)175 d)2 °° e ) None of ihese 

(mi) Which of the following will represcnt tlic vaine of 37.5% of 56? 


a)DD0©D b)n®D©D «)□©$□□ 

d) □ © □ © © e) None of thesc 

(iv) Which ot the following will represent 42? 

a)n©@nD© b)D®nD©© «)□□©©'□© 

<!)□«□©□© c) None ofthese 

(v) Which of thè following pairs bave thè same numbers? 

a)3 J ,Dffl©nn b)4 2 ,n@©a© 

c) 2 3 x 3 2 ,□©©□©©© d)2 2 x 3 2 ,□©©□□© 

e) None of thesc 

(>i) If □ 0 0 D © 0 © @ be divided by C] © 0 D 0 the result is 

«)□□© b)DD©D C )n®0D 

d) Q © 0 © c) None of these 

(vii) ncF of nm© ©□andCjnnnis 

«)□□© b)©0D . C )D©n 

d) © □ © d) None of these 

(vili)□©□-□©© x □□© =? 

a) 20 b) 21 c) -19 

d) 22 e) None ofthese 

Sola: Obviously, thesc questions are based on Binaiy Number System. 

(i)2 3 + 2 2 x I.5x^|x| - 1 3 = 8 + 4x 1.5 x-^- 1 -7 + 3 = 10 

Now wc have to fmd the binary equivalcnt of 10. 

21 101 0 


i.e. t ( 10 ) f « = ( 1010)2 

Now, using the given symbols for 0 and I, wc get 
( 1010)2 = d© D© c) answer 
(ii) Using thè given symbols we get, 

□ □□CU ( 11 I 1) 2 -1 x2 , + lx2 2 + lx 2 , + 1x2° 

= 8 + 4 + 24 1-15 

andDd®n=(iioi) 2 =lx2 3 + I x2 2 4 0 x 2'+ 1x2° 
= 8 + 4 + 0+1 = 13 
Now, 15 x 13 = 195 =p e) answer"” 

Oli) 37.5% of 56 - x 56 = 21 
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Now, thè binary equivalent of 21 is 


21 , 

1 

10 

0 

5 

1 

2 

0 


1 


i.e. — (10101)2 — □ © □ © □ b) answer 


2 ) 42 

0 

21 . 

1 

10 

0 

5 

1 

2 

0 


1 

i.e., (42)io = (101010)2 = □©□©□©=><!) answer 

( v ) ( a ) D © @ □□ = ( 10011)2 = 2 4 +0 + 0 + 2 1 + 2 ° 

= 16 + 2 + 1 = 19*27(=3 3 ) 

(b) D©©n© = (10010) 2 = 2 4 + 0 + 0 + 2 , + 0 

- 16 + 2- 18 * 16(=4?) 

(c) D©@n®0© 

==> ( 1001000)2 - 2 6 + 0 + 0 + 2 3 + 0 + 0 + 0 
= 64 + 8 = 72 = 8 x 9 = 2^ x 3^ => c) answer 
(<!)□©©□□© =<100110)2 = 2 5 + 0 + 0 + 2 2 + 2 l + 0 . 

= 32 + 4 + 2-38*36 (=2 2 x3 2 ) 

(vi) D© ©□©©©© 

( 10010000)2 = 2 7 + 0 + 0 + 2 4 +0 + 0 + tì + 0 
= 128+16 = 144 

□ © © □© = (10010)2 = 2 4 + 0 + 0 + 2*+0-16 + 2 = 18 
Now 144+-18 = 8 = (1000)2 = □© © © => d) answer 

(vii) □□© e □“.( 11001)2 

= 2 4 + 2 3 + 0 + 0 + 2° = 16 + 8 + 1=25 

□□□□=*(111 1)2 = 2 3 + 2 2 + 2 i + 2° = 8 + 4 + 2 + 1 = 15 
HCFof 25 and 15 = 5 = (101>2 = Q©n ,\ Ans = (c) 

<viii) □©□ =5;D© ©=4 ; nn©=6 
5 - 4 x 6—-19 /. Ans = (c) 




Permutation and Combination 


To understand permutation and combination, let us talee two 
cxamples: 

Ex. 1: How many triangles can beformed with four points (A, 3. C & 
<r D) in a piane? li is given that no three points are collinear. From 
thè three points A, B and C, bave only one triangle with these 
points . 

Jt is irrespective of thè fàct where he starts. Although thè arrange¬ 
ment of points may be in different ordérs like ABC, ACB, BAC, 
BCÀ, CAB and CBA, but in all these cases thè triangles formed 
A ABC, A ACB, AB AC, ABCA, ACAB and ACB A are exactly thè 
same triangle. 

With thè 4 points A, B, C and D we can form maximum 4 triangles 
namely AABC, AABD, AACD and ABCD. 

Ex. 2; How many numberplates of3 digits cari beformed withfour digiti 
1.2, 3 and 4? 

Here, thè order of arrangement of digits does matter. 

For thè digits 1,2 and 3 thè different arrangements are! 123,132, 
213,231, 312 and 321. 

Here thè vehicleshavitig thè numberplates 123,132,213,231, 
312 and 321 are 6 difFerent vehicles but in Ex 1 thè six triangles 
were thè same. 

The total no. of 3-digits numberplates will be = 4x3x2 = 24. 
(The 3-digit number plates will bear thè numbers: 123, 132, 
124,142,134, 143,213, 231,214, 241,234, 243, 312, 321, 314, 
341, 324, 342, 412, 421,413, 431,423 and 432). 

Note: Ex.l i$ thè case of combination and Ex.2 is thè case of permu¬ 
tation. 


In Ex. 1, total number of triangles = 4 C 3 


4! 


— 4 


3! (4 - 3)! 

Factor ial notatimi: The produci of n consecutive positive rntegers 
beginning with 1 is denoted by n! or [n_and isreada$ factorial n. 


(5! or |5_ is read as factorial rive, 13! as factorial thirteen, etc.) 

n! = 1 x 2 x.x (n - 2) x (n - l)xn 

= nx(n-l)x(n-2)x .... x 2 x 1. 

Forexample, 5l = 5x4x3x2x 1 = 120 
4!=4x3x2xl =24, 3! = 3x2x 1 = 6,2! = 2 x 1=2 • 
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9!_ = 9x8x7x6x5x4x3x2xl 
4? 4 x 3 x 2 x ! 

9x8x7x6x5x41 ^ 

~ -= 9x^x7x6x5=15120 

31 _L_ lja _L. 

7? 7x6x5x4x31 7x6x5x3 840 

If r and x be two positive intcgcrs sudi that r < n then 
n*. _ n x (n - 1) x (n - 2) x x 2 x 1 
r - rx(r- 1) x .... x2x l 

= nx(n - 1) x .... x (r + 1) 

. n! , . 


Similarly, 


0»-r)f 


= n x (n -1) x.x (n - r + 1) 


Arrangement: Suppose we bave lbur different objects A, B, C and D. 
We have to torni a group of two objects out of thesc four objeei». 
in other words, we bave to forni a group of four different objects 
taken two at a lime. Clearly, we will have six such groups: (i) A 
and B, (ii) A and C, (iii) A and D, (iv) B and C, (v) B and D, (vi) 
C and D. By thè notational representation, thè total no. of such 

4„ 4! 4| 

groups = Ci m -* -- —-• — - 6 

21(4-2)1 21 x 2! 


Now, tlic two objects in each ofthese groups can bearranged in 
two different ways, namely 

(i) A and B & B and A, (ii) A and C & C and A, and so on. 
Thus, there are a total of twelvc such arrangement*. 

Total no. of arrangéments = total no. of groups x r! 

Where r ìs the no. of objects in each group. 

In thè above example, total no. of arrangement!, 

= 6x21= 6 x (2 x 1) = 12. 

Dcfinition of permutatimi: Each of the different arrangements which 
can be made by taking some or all of the given tliings or objects at a time 
is callcd a permutatimi. Tlic Symbol "P r denotes the jio. of perniutations 
of n different things taken r ai a time. The (etter P slands for pennutation. 


AIso, n P r = 


( "-.t 


Thus, thè Symbol 9 ?4 denotes the no. of permutati ons or arrange- 
tncuts of 9 different things taken 4 ar a time and 
9 P ,_ 9? 9? 

(9-4)! 5! 
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= 9 x (9 - l) x .... (5 + l) = 9 x 8 x 7 x 6 * 3024 
Delinitìon of combination: bacii of the different selections or groups 
which can bc made by taking some or all of a no. of given things or 
objects at a time is called a combination. The Symbol "Ct denotes the no. 
of combinations of n different tliings taken r at a time. The letter C stand* 

for combination. Al so, "Cr = 

ri (n - r)! 

Thus, the Symbol J C* denotes the no. ofselections, or groups of 

i ,9 91 91 

9 different things taken 4 at a time and C4 = 

= 9x8x7x6x5! = m 
4x3x2x1x51 

Note: In the topic Arrangement we have, 

Total no. of arrangements = total no. of groups or selection xr? 
where r is the no. of objects in each group or sclcction. 

So, n P r ~ n Cr * l! 

For cxample, 9 P4 = 4! x 9 C4 
Some Fundamental Trine iples of Couuting 
1. MultipUcatUm Rule: 

Suppose onc starts his Jountey from place X and has to reach 
place Z via a different place Y. 

For Y, there are ihree means of transport - bus. train and 
aeroplane-fromX. From Y, theaeroplane Service is noi‘avallatile 
for Z. Only either by a bus or by a traili can One reach Z from Y 
Aho, there is no direct bus or traili Service for Zfrom X. We *>ant 
to fenow the maximumpossible no. of way* by which one can reach 

Z from X. 

For each means of transport from X to Y there are two means of 
transport for going from Y to Z. Thus, lòr going from X to Z via 
Y there will be 2 (firstly, by bus to Y and again ,by bus to Z; 
secondlv, by bus to Y and thereafier by tram lo Z.) , 

+2 (firstly, by traili to Y and thereafter by bus to Z; secondly, by 

traili to Y and thereafter again by train to Z.) 

+2 (fusti y by aeroplane to Y and thereafter by bus (o Z, secondly 
by aeroplano to Y and thereafter by train to Z.)=3 x 2=6 possible 
ways. 

We conclude: 

If a work A can be done in m ways and another work B can be 

done in n ways and C is thè final work which is done only wlien 
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both A and B are donc, then thè no. of ways of doìng thè final 


work, C = in x n. 

In thè above examplc, suppose thè work to reach V from X - thè 
work A » in m i.e. 3 ways. The work to reach Z from Y — thè 
work B -> in n i.e. 2 ways. Then thè final work to reach Z from 
X = thè final work C -> in m x n, i.e. 3x2 = 6 ways. 

II. Additino rule: Suppose there are 42 men and 16 women in a party. 
FmcH man shakes his Itami onìy with all thè men and each woman shakes 
her hand onìy with all thè women. We ha ve lo f ìnti thè maximum no. of 
handshakes that taken place at thè party. 

From each group of two persona vve have one hand shake 
Case t: Total no. ofhandshakes among thè group of42 men 


=■- 42 C2 " 


42! 

2! (42-2)! 


42! 
2! 40! 


42 x 41 x 40! 
2 x 1 x 40! 


-21x41-861 


Case 2: Total no. ofhandshakes among thè group of 16 women 



_J6!_ 

(16-2)! 


16 x 15 x 14! 
2 x 1 x 14! 


-8x 15 = 120 


.-. maximum no. ofhandshakes - 861 + 120 = 981. 


To find thè no. of perniutations or arrangements of n different 
things, all (he n things taken at a time. 

Suppose a student has 3 books (Bi, B 2 and B 3 ) and his book-rack 
bas 3 shelves. He has to anange thè books in the shelves. 

Case I: He puts one book in cadi shdf: 

He can put anyorie of the 3 books in the first shelf. 

He is lei! with 2 books and he can put anvonc of thè remaining 2 
books in 2 ways in the second shelf. Now, he is lefì with a single 
book which can be put in 1 way in the tliird shelf. 

/. Total no. of way in which he can put Ihc books =3x2x1- 

• (3! —) 6 

Case II: He puts 2 books together in one shelf and thè remaining I 
book in another shelf. 

He can put 2 books logcthcr out of the 3 different books in T 2 
ways in one shdf. The remaining one books can bc put in 1 way 
in anyone of the remaining two shelves. 


.*. Total no. of ways of putting the books - 3 ?2 * l - - 

—^— = 77^31 -6 
(3-2)! 1! 

Case TU: He puts all the 3 books together in one shdf. 

1 le can put all the 3 books in any onc of the shelves in any one of 
the following scquences: 

When the book B ] is at the top, B 2 and B 3 can be arranged in two 
ways: B2 in the middle and B 3 at the bottoni, and B 3 in the middle 
and B 2 at the bottoni So, wc sce if the book Bi is at the top in 
anyone of the shelves there are 2 ways of arrangement. 
Similarly, when B 2 is at the top, thee are 2 ways of arrangement 
and when B3 is at the top there are 2 ways of arrangement. 

Total no. of ways of putting the books = 2 + 2 + 2 

= 3 x 2 (= 3!) = 6 

We see in all the above three eases, total no. of ways of putting 
all thè 3 books = 3! 

Thus, we conclude that total no. of airangemcnts of n different 
things, all (the «) things taken at a time = n I\i “ n!.(i) 


Wc have P r = 


(n-r)! 


/. n Pn — 


(n-n)l 


So, n! = — [equating (i) and (ii)] 

ni 

or, 0 ! = 7 = 1 
n! 

Thus, we gel Ot = 1 

To find the no. of pernii! tati rms or arrangements of n dtffereut things 
taken r at a time when eacli tliing can be repeated any no. of times. 
Note: n P r , thè no. of pcrmutations or ariangements of n different things 

taken r at a time = - , when rcpetition is noi allowed. 1 

(n- r)! 

Now, suppose a painter has lo paini a 4-digit mimbcr 011 a 
number piate of vehicles using the digits 1, 2, 9 and repclilion of 

digits is allowed (i.e. he can paint the numbers 1111 , 1112 , 1211 , 1121 , 
1221 , 2121 , etc ). 
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thousands place 

hundreds place 

tcns place 

units place 

any onc of thè 9 
digit* 1,2,3, ...9 
in 9 ways 





He can mark any one digit out of thè 9 digit* 1, 2, 3,.... 9 at 
thousands place on thè number piate in 9 ways. 

After marking at tlie thousands place he has again 1, 2,...., 9 
(total 9) digirs (as repetition of digirs is allowed). So, he can mark. thè 
hundreds place in 9 ways. Similarly, each of tens place and units place 
can be mark ed in 9 ways. 

Thus, he can mark a total of 9 * 9 x .9 x 9 (= 9 x 9 .... 4 times 
= 9 ) = 6561, number plates i 

Now, wc conclude thè no. of permutations or arrangements of 
n different things taken i at a lime, when repetition is allowed = n x n 
x n .r times = n r ways. 

Now, suppose thè pointer has to paini 4-digit numbers on thè number 
plates using all thè len digìts (0, l. 2, .... 9) and repetition of digita is 
allowed. 




thousands place 

hundreds place 

tens place 

units place 

any one of thè 9 

digirs 1,2,.9 

in 9 ways 

— 

any onc of thè 10 

digits 0, l, 2.9 

in 10 ways 

Similarly in 

10 ways 

-; ; c 

Similarly in 

10 ways 

_i 


i 


Note: If he puts 0 at thousands place, thè 4-digit no. will reduce to a 
3-digit no. Thus he canno» do so. 

Reqd. total no. = 9 x 10 x 10 x IO = 9000 
From thè examination pomi of view thè followmg few resulta 
are uscful. Without going into deiails you sliould simply remember thè 
iòllowing results: 

I. If n C\ = n Cy then either x = yorx + y = n 

II. No. of pemiutations of n things out of which P are alike and 

are of one type, q are alike and are of thè other lype, and thè 

. - n’ 

remammg all are different = — 1 - 
p! q! 

III. No. of selections of r things (r ^ n) out of n idcniical things 

is I. 
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IV. Total no. of sclccuons oi zero or more things from n idcntical 
things = n + 1 . 

V. Tolal no. of selections of zero or more things from n different 

things = "Co + "Ci + n C 2 +.+ n C= 2 n 

VI. No. of ways to distrìbule (or divide) n identieal things among 
£ persons where any peison ma^get any no. of things 

= Cr-1. 

Solved Examples 

Ex. 1 : If n P 3 = 210, find n. 

Sol,,! ^- 210 

or,nx(n-1) x (n-2)-7x 6 x 5 /. n = 7 
Ex. 2: If 7 P r " 210, lindr. 

Soln: —— = 21(1 
(7-r)! 

or, 7 x 6 x .... x(7-r+l) = 7x6x5 
i^7-r+i=5 or ,8 -r-*5 
.*. r = 8 - 5 = 3 

Ex. 3: If m+n P 4 = 3024 and " "P4 = 320, find m and n. 

Soln: nvfn p4 = (mvn)! 

(m +■ n - 4)! 

= (m + n) x (m + n - 1) x (m + n - 2) x (m + n - 3) 
-3024-9x8x7x6 
.. ni + n = 9.(i) 

Again, m n P 4 = (m * n) x (m - n - 1) x (m - n - 2) x (m - n - 3) 

= 120 — 5 x 4x3x2 

=> m - n = 5.(ii) 

From thè equations (ì) and (ii), we get in = 7 and n = 2 
Ex. 4: If ti C 2 " "C’ 5 , find n. 

„ , ni n! 

Soln:-=-:— 

2! (n - 2)1 5! (li - 5>! 

or, 5! (n - 5)! -2! (n- 2)! 

or, 5 x 4 x 3 x 2 x (n- 5)1 = 2 x (n - 2) x (n - 3) x (n -4) x (n - 5)! 
or, 5 x 4 x 3 = (n - 2) x (n - 3) x (n - 4) 

.*. n - 2 = 5 or, n = 7 

Note: Wlienever n C x = n Cv and x * y, then n must be equal lo x + y. 
Here 2*5 n = 2 + 5 = 7 
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Ex. 5: How many quadrilaterals can be formed by joining thè verliees 
of an òctagon? 

SoJn: A quadriluteiul has 4 sides or 4 vertices whcrcas an oclagon has 8 
sidcs or 8 vertices. 

Read no. of qiiadrihterals = fi C 4 »-—- 

4! (8 - 4)! 

=70 

24 

Ex. 6: l low many numbers of fi ve digits can be formed with thè digits * 
U 3,5,7 and 9, no digit being repeated? 

Soln: The given no. of digits = 5 

Reqd no. - 5 ?j = 5! = 120 

Note: If rcpctition of digits be allowed, then reqd no. - 5 5 ^3125. 

Ex. 7: How many numbers of five digits can be Ibrmcd wilh thè digits 
0 , 2 ,4 ,6 and 8 ? 

Soln: 


tcn thou¬ 
sands place 

thousands hundreds | tcns place units place 

place place 

in 4 Pi i.e.4 
ways (any 
one of 

2 / 4 /m 

After filling up ten thousands place we aie left with 4 
digits, including 0 , and tlie number of blank places is 

4. So, in 4 P* - 4! " 24 ways 


Required number " 4 x 24 " 96 

Note: If reperitimi of digits be allowed (hen reqd. no. = 4 x 5 4 = 2500 
(For ten thousands placo, wc can’i coasider 0. 

Ex. 8 : How many numbers of five digits can be formed with the digits 
0, 1,2,3, 4, 6 and 8 ? 

Soln: Hcic nothing has been'said about the repetition of digits. So, il is 


understood that repetition of digits i 

not allowed. 

ten thou¬ 
sands place 

thousands . hundreds 
place i place 

tens place 

units place 

( ’P, = 6 ~" 
ways (ex- 
clude 0 ) 

After filling up ten thousands place wc are left with 6 
digits (including 0) and the blank places are 4. So, in 
' 6 P 4 = 6 x 5 x 4 x 3 = 360 ways 


Reqd no. =6x360 = 2160 


Ex. 9: How many even numbers of tiiree digits can be ibrmcd with (he 
digits 0, 1,2,3,4, 5 and 6 ? 


Soln: Case (i): When 0 occurs at units place: 

hundreds place i tcns place 

units place 

°?2 =6 x 5 = 30 ways 

Only 0 , Le. in 1 vvay ; 


Total of sueh numbers = 30 x 1 =30 
Case (il): When 0 does not occur at units place: 


hundreds place 

tens place 

units placo 

After filling of units place 

we are lefl with 6 digits but 
0 canno t occur at hundreds 
place. We are finally left 
with 5 digits, so in 5 P i =5 
ways. 

After lifting up units 
place and hundreds 

place we are left with 

5 digits (including 0) 
so in 5 ways. 

any one of 2/4/6 
in 3 ways 


Total of such numbers = 5x5x3 = 75 


Reqd no.-30+ 75 “105 

Ex. 10: How many nos. greater than 800 and less than 4000 can be made 
with the digits 0, 1,2, 4, 5, 7, 8 , 9, no number (digit) occurrjng 
more than once in the same number? 


Soln: Case 1: 3-digit numbers: 


hundreds place 

rem place units place 

cithcr 8 or 9, i.c. in 2 ways 

7 ?2 = 7 x 6 = 42 ways 


Total no. =2x42 = 84 
Case 2: 4-digit numbers: _ 


thousands place 

hundreds 1 tens place 
place 

units place 

Eithcr 1 or 2, i.c. in 2 

ways 

7 P 3 = 7 x 6 x 5 = 210 ways 

j 


. . Total no. =2x210 = 420 


.*. Reqd no.-84+ 420-504 

Ex. 11: Find the number of words fonned wilh thè lelters of the word 

‘DELHI’ which 

(i) begins wilh D, <ii) ends with I, 

(iij) has thè letter I. always in the middle, and 
(iv) begius with D & ends with I 
Soln: There are 5 lelters in the word ‘DELHI’. 
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Case (i): ____ 

D 1 7" I —L— ' 

1 wavl _ ?4 *= 24 ways _ 

Reqd no. = 1 x 24 - 24 

Case (li): 

■ —--1 1 1 I 1 

_ P 4 24 ways _ 1 way 

•/. Reqd no. = 1 x 24 = 24 

Case (ili): 

L 

■ _ 1 way __ 

Remaining 4 places will be filled in = 4 P4 - 24 ways 
Reqd no. = 24 

Case(iv): 

~P I 1 I 

1 way 3P3 = 6 ways 1 way 
.'. Reqd no. =6xlxl=6 

Ex. 12: How many words can be formed wilh thè lettera of thè w 
‘EQUATION’? 

Soln: No. of pcrmutatìons or anaTigements of n diiTcrcnt things, tak. 
all at a tinte, i.e. r P n = n! 

Herc, there are 8 lettere in thè word EQUATION. 

.. Reqd no. of words = 8 ! = 40320 
Ex. 13: How many words beginning with vowels can be fbrmed 
thè lettere of the word EQUATION*? 

Soln: Thcrc are 8 lettere in the word EQUATION. 


Reqd. no. = 5x5040 = 25200 

Ex. 14; How many words can be formed with the lettere of the vvo: 
INTERNATIONAL*? 

Soln: There aré 13 lettere in (he word IN TERNATIONAL, of which 
ocours tliricc, cacti of T, T and A occurs Iwiee, and thè rest a 
ditYerent. 


••• = 3727 ^ 2 ! 

_ 13xl2xllxlQx9x8x7x6x5x4x3x2 
6 x 2 x 2 x 2 

= 13 x 11 x 10x9x8x7x6x 5x3 x2= 129729600 
Ex. 15: In how many ways can 4 jboys and 5 girls bc scatcd in a row so 
that they are alternate? 

Soln: 


The diagram sliows thè possiblc arrangement of silting of boys 
and girls. 

Now, 4 boys can bc seated in 4 places in **P 4 - 4! and 5 girls in 5 
places in 5! ways. 

Reqd no nf ways = 4! x 51= 24 x 120 = 2880 
Ex. 16: There are 4 boys and 4 girls. In how many ways can they bc 
seated in a row so that all the girls do not sit logelher? 

Soln: Total no. of persona -4 + 4 = 8 

When there is no restriction they can be seated in a row in 8 ! 
ways. But when all the 4 girls sit togetlier, we can consider the 
group of 4 girls as one pereon. Tlierefore, we have only 4 (no. of 
boys) + 1=5 pereons, who can be arranged in a row in 5! ways. 
But the 4 girls can be arranged among thcmsclvcs in ^4 = 4! 
ways. 

/. No. of ways when ali the 4 girls are together = 5! x 4! 

Reqd no. of ways in which all the 4 girls do not sit together 
= 8 ! - 5! x 4! 

= 8x7x6x51-5! x 24 = 5! (336-24)- 120 x 312 = 37440 
Ex, 17: How many different words can be formed with the lettere of the 
word EQUATION without changing the relative order of the 
vowels and consonants? 

Soln: In the word EQUATION, (he 5 vowels E, U, A, 1 and O occupy 
thè 5 placca 1,3,4 ,6 and 7 respecti vely whereas the 3 consonants 
Q, T and N occupy thè 3 places 2 , 5, and 8 respectively. All thè 
lettere of the word are different i.e. there is no repetition of any 
lettor. 

The 5 vowels can bc arranged in (he 5 places in ^5 = 5! =. 120 
ways whereas the 3 consonants can be arranged in the 3 places in 
3 P3 = 3! = 6 ways. 

/. Reqd no. = 120x6 = 720 
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Ex. 18: How many words can be formed out of thè lettere of thè word 
BANANA so that thè consonante occupy the even places? 

Soln: 


3 


The word BANANA contains 6 letters ont of which A occurs 
thrice and N occurs twice. • £ 

The 3 consonante B and N (which occnrs twice) can be airanged ? 

at the 3 even places 2,4 and 6 in = 3 ways 

The remaining 3 odd places can be arcanged with triple A in 
- 1 way 

Reqd no. of words — 3 x 1 = 3 

Ex. 19: Find the no. of ways in which 4 identical balls can bc distributed 
among 6 identical boxes, if not more than one ball goes into a box? 
Soln: No. of identical balls = 4 and no. of identical boxes = 6 

Now, distributing4 identical balls among 6 identical boxes when 
not more than one ball gocs into a box, implies to select 4 boxes 


Troni among the 6 boxes, which can be done in 6 C4 - 


= 15 


ways*. 

Ex. 20: Find the no. of trianglcs formed by joining the vertices of a 
polygon of 12 sides. 

Soln: À polygon of ni sides will have m vertices. A triangle will be 
formed by joinìng any three vertices of the polygon. 

No. of trianglcs fonned = "V.’i =-—- 

31 (m-3)1 

_ m x (ni - 1) x (m- 2) x (m - 3)! m x (m — 1) x (m - 2) 

6 x (m - 3)! 6 

Puttingm= 12, we get 

Reqd. no. of trianglcs - 12 x ^ * 10 - 220 

Ex. 21: Find the no. of diagonals of a polygon of 12 sides. 

Soln: A polygon of m sides will bave m vertices. A diagonal or a side 
of thè polygon will be fonned by joining any two vertices of the 
polygon. 

No. of diagonals of the polygon i- no. of sides of the polygon 
(~ m) = ni C 2 

No. of diagonals of thè polygon = "V32 - ni 


mi m x (m - 1) 

~ 2! (m - 2)! ~ m _ 2 . 

_ m (m - 1) - 2m m (m - 3) 

2 “ 2 

Putting in = 12, we get the reqd. no. of diagonals = “ 54 

Ex. 22: In a party eveiy person shake* hand with every other person. If 
there was a total of 210 handshakes in the party, find the no. of 
persons who were present in the party. 

Soln: For each sclcction ol two persons there will be one handshake. So, 
no. of handshakes in the party = "Ci, wbere n = no. of persona. 
Now, n C2 = 210 (given) 

or. n Mn-1) = 2 i 0 

or, n x (n * 1) = 2 x (2 x 3 x 5 x 7>=21 x 20 
n=21 

Ex. 23: There are 5 members in a delegation which is to be seni abroad. 
The total no. of members is 10. In how many ways can thè 
sclcction be made so that a particular member is always (i) 
included (ii) cxchidcd? 

Soln: (i) Selection of one particular member can be done in = Ci = I 
way. After the selection of the particular member, we are loft with 
9 members and for (he delegation, we need 4 members more. So 
selection can be done in 9 C4 ways. 

Reqd no. of ways of selection =, C|x 9 C4 

Ix9x8x7x6 


24 


-126 


(ii) When one particular persoli has to be always cxcludcd from 
the 5-member delegation. we are Jeft with 10-1=9 persons. So 
selection can be done in T 5 ways. 

Reqd no. = 9 Cs =126 

Ex. 24: Find thè no. of trianglcs fonned by the 11 poinls (out of which 
5 are collinear) in a piane. 

Soln: Lct us suppose rhat the 11 points are sudi that no three of ihem aro 
collinear. Now a triangle can be tbrmed by joining any threo of 
these 11 points. So, selection of any 3 out of the 11 points can b# 
done in l 'C’j ways. 
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No. of trianglcs fornici by 5 points whcn none of thè 3 or more 
points are collineai = 5 C 3 

Bui from 3 or moie than 3 collincar points no (riangle can be 
formed. 

Reqd. no. of trianglcs = 1 ] Cs - 5 Cì = 11 * 10 x - - 

6 2 
= 165-10=155 

Ex. 25: A persoti Las 12 friends olii of which 7 are relatives. In how many 
ways can he invite 6 lnends such ihat at least 4 of them are 
relatives? 

Soli»: No. of non-relative friends ^12-7 = 5 

He may invite 6 friends in following ways: 

I: 4 relatives + 2 non-relativcs 7 C4 x ? C2 
II: 5 relatives + 1 non-relative ^ 7 C 5 x 5 Ci 
IH: 6 relatives i 0 non-relative 7 C’6 

Reqd. no. of ways = ? C4 x 5 C 2 + 7 Cs x D Ci + 7 C6 
= 35 x 10 + 21 x 5 + 7 = 462 

Ex. 26: In an examination, a minimum of marks is to bc scored in cach 
6 subjects to pass. Di how many ways can a studem fail? 

Soln: The student will fail if he fails in one or more subjects out of 6 
different subjects, i e. 6 C| + 6 C 2 + 6 Cj + 6 Ca + 6 C* + 6 Có = ( ó Cu 
+ 6 C '1 +... + 6 C é ) - 6 Co - 2 6 - 1 = 64 - I = <Ì3 ways 

Otlier approach: He fails if he fails in any of thè 6 subjects. YVith cadi 
paper there two possibilities: cilher fail or pass. This way, tor 6 
subjects ili ere arc2x2x2x2x2x2=2 6 = 64 possible cascs. 
This afso iticindes thè case wlien he passes in all thè 6 subjects. 
Thus. he can fail in 64 - I = 63 ways. 

Note: There are 6 questions in a question paper. In how many ways can 
a studem solve one or more questiona? This is thè sanie equation. 
So, answer is 63. 

Ex. 27: In how many ways can 12 different books be divided equally 
among (a) 4 perso™ (b) 3 persons? 

Soln: (a) Eacli person will get 12 =-4 = 3 books. 

Now%fìrst person can be given 3 books out of 12 different books 
in C 3 ways. Second person can be given 3 books out of thè rest 
(12 - 3 =) 9 books in C 3 ways. Similaijy, third persoti in é C3 and 
thè fourih person in X 3 ways. 

Reqd. no. of ways = l2 Ci x 9 Ci x 6 C.i x :i C '3 


12! 91 6 ! 31__ 

3! 9! V 3! 6 ! X 3! 3! X 31 0! 

^ 12! = 12 x 1 1 x 10 x9x8x7x6x 5x4x3! 

( 3!) 4 3! x 6 x 6 x 6 

(b) Now cach person will get 12 3 = 4 books. 

Similarly, required no. of ways “ l2 CU x *€4 x 4 C 4 
12! 8 ! ^ 4! 12! 

4! 8 ! X 4! 4! X 4! 0! ( 4 ,^ 


- 369600 


12x11x10x9x8x7x6x5x4! 


= 34650 


4! x 24 x 24 

Ex. 28: In how many ways can 12 dilfcrcnl books be divided equally 
among (a) 4 sets or groups; (b) 3 sets or groups? 


Soln: (a) Reqd. no. of ways = 


i2 C) x 9 Cì x 6 C3 x 3 Cp 
4! 


12! 

4! (3 ?) 4 


- 15400 


(b) Required no. of ways - 2 ° 4 X ^ ^ ^ = 5775 

3? 3! (4 !) 3 

Ex. 29: How many different lettor arrangement can be made from thè 
lellen» of thè word EXTRA in sudi a way that thè vowels are 
al ways logether? 

Soln: Considering (he two vowels E and A as one letter, the total no. of 
letters in the word ‘EXTRA’ is 4 which can bc arrangcd in 4 Ai, 
i.e. 4! ways and the two. vowels can bc ananged among them- 
sclves in 2 ! ways. 

reqd no. = 4! x2!=4x3x2x lx2x 1=48 


Ex. 30: Letters of thè word DIRECTOR are arranged in such a way that 
all the vowels come togelher. Find out the total number of ways 
for making such arrangement 
1)4320 2)2720 3)2160 

4) 1120 5) None of these 

Soln: Taking all vowels (IEO) as a single lettcr (silice they come 
logether) there are six letters among which there are two R. 


Hence no. of arrangements = ^ ■ x 3! =2160 


Thrcc vow.cls can be ananged in 3! ways among themselves, 
hence mulliplied wilh 3!. I lence, answer is (3). 
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Ex. 31 : How many different leder arrangement can be made from thè 
lettere of thè word RECOVER? 

1) 1210 2)5040 3) 1260 

4) 1200 5) None of these 

Sdii: 3; Possible arrangements are : = 1260 

[division by 2 times 2! is becansc of thè repetition of E and R] 
Ex. 32: 4 boys and 2 girls are to be scated in a row in such a way Ihat 
thè two girls are always together. In how many different ways 
can they be seatcd? 

1) 1200 2)7200 3)148 4)240 5) None of these 

Soln: 4; Assume thc 2 gì ven students to bc together (i.e one). Now there 
are fi ve students. 

Possiblc ways of arraiiging them are = 5? = 120 
Now they (two girls) can arrange themselves in 2! ways. 

Hence total ways = 120 x 2 = 240 

Ex. 33: Oli thè occasion of a certaìn meeting each member gave shake- 
hand to thè remaining members. If thè total shakehands were 28, 
how many members wcrc present for thè meeting? 

1)14 2)7 3)9 4)8 5) None of these 

Soln: 4; A combitiation of 2 persons gives a result of one handshake. If 
we suppose that there are x persons then there are total X C 2 
handshakes, i.e. X C 2 “ 28 

or, x(x - 1) = 56 = 7 x 8 
x = 8 

Ex. 34: How many different numbere of six digits (without repetition of 
digita) can be formed from thè digits 3,1,7,0,9, 5? 

(i) How many of them will have 0 in thè unit place? 

(li) How many of them are divisiblc by 5? 

(iiì) How many of them are not divisiblc by 5? 

Soln: The total numbes of 6 digit numbers = 6 f - 5! = 600. 

[Note that 5 ! numbers are for those liaving 0 in firet place which 
will be excluded] 

(i) 5 ! = 120 

(ii) Numbers are divisiblc by 5 if 


Permutation and Comblnalion 

(a) they will have zero in thè unit place and hence thè remaining 
5 can be arranged in 5 ! = 120 ways. 

(b) they will have 5 in thè last place and as above we will have 5 
! = 120 ways. These will al so include numbers which will have 
zero in thè first place (ie, number of 5 digits). Thercfore thè 
numbers having zero in lst and 5 in unit place will be 4 !. 

/. Thereforc 6 digit numbers having 5 in thc end will be 
5 ! - 4 1 - 120 - 24 - 96. 

Therefore thc total number of 6 digits numbers divisiblc by 5 is 
120 + 96 = 216. 

(iii) Not divisible by 5. 

Total - (divisible by 5) = 600 - 216 = 384. 

Ex. 35: Fimi thc total number of 9digits numbers which have all different 
digits. 

Soln: Total No. of 9 digit numbers =* ,0 P«>-?Pg - -jj —jj 

= 9! (10-1)= 9(9 0 
-9x<9* 8x7x6!) 

= 81 x 56 x 720 - 3265920. 

Alternative. The number is to be of 9 digits. The first place (from lefì) 
can be filled in 9 ways only (as zero can not be in thè first place). 
Having filled up thè first piace thè remaining 8 placcs can be fillcd 
up by thè remaining 9 digits in y Ps - 9 ! ways. Hence thè tolal is 
9x9!. 

Ex. 36: (a) How many different arrangements can be made by using all 
thè lettere in thè word MATHEMATICS? I low many of Ihcm 
begin with C? How many of them begin with T? 

(b) How many words can be formed dy (aking 4 lettere at a lime 
out of thè lettere of thè word MATHEMATICS. 

Soln: (a) There are 11 lettere Two M, Two A. Two T, H, E, I, C, S. 

(ii) Hence thè number of words by taking all at a time 

11 t 11x10x9x8x7x6! 

~ 2 ! 2 ! 2 ! ~ 2x2x2 

= 990 x 7 x 720 =990 x 5040 = 4989600. 

To Begin with C. 

Having fixed C at first place we have 10 lettere in which 2 are M, 
2 are A and 2 are T and thc rest 4 are different. 

Hence thè number of words will be 
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IO ! 

2 ! 2 ! 2 ! 


10 x9x8x7x6! 

2 x 2 x 2 


= 90 x 7 x720 


= 030 x 720 =453600. 

To Hegin with T. 

flaving fixed T in firel place we will bave only 10 fcttcrs out of 
which 2 are M s and 2 are A s and rest six are H, E, 1, C, S and T. 
Mence die number of words is 
10 ! 

2’ 2\~ ('- c - doublé of pari (ii)) 

(b) We can choosc 4 lettere from (he 11 listed in pari (a) as under. 

All thè foni difTetcnl 


Wc bave 8 differem Lypes of lettera and out ofthese 4 can he 
choscn in *P 4 = || - = 8 x 7 x 6 x 5 = 1680 
Two different and two alike. 

We bave 3 pairs of 1 ike lettere out of which one paircan bc chosen 
in C j - 3 ways. Now wc ha ve ro ohoosc two out of thè remaìning 
7 diflcrent types of Ictlcrs which can bo done in 

_7 r _ 7! .7x6 

-C2-J777 - ~ 2 - - 21 Ways 

Hcnce thc total number of groups, of 4 lettere in which 2 are 
difterent and 2 are alike is 3 x 21 = 63 
Lct one sudi group be M, H, iVl, I. 

Each sudi group has 4 lclters out of which 2 are alike, can be 
àrranged amongst thcmselves in |j- = 12 ways. 

Mence ihe total mimber of words is 63 x 12 = 756. 

I wo alike of one kiwi and two alike ofother kind. 

Olir of3 pairs oflikc lclters wc can choose 2 pairs in 
‘ Ci ways = 3 ways. 

One such group is MM A A. 

These four lettera out of which 2 aro alike of one kind and 2 are 

alike ofother kind, can bc arrangcd in « 6 ways. 

Mence thè toial number of words of lliis lypc is 3 x 6 - 18. 

The veto re total mmiber of 4 fettcr woixfs is 1680 + 756 + 18 = 
2454. 


EXERCISES 

l.If ,5 Cr-i : ,S C r = 5 : 11, find r. 

2. lf n Cn-6 ~ 462, find n. 

3. How niuny numbers oflìve digils can bc formcd wilh thè digils 0, 1, 
2,4,6 and 8? 

4. How many ode! numbers of three digits can be formed with thè digils 
0 , 1 , 2 ,3,4,5 and 6? 

5. I lowmany numbei?; of 4 digits, divisible by 5, cali be formcd with ihe 
digits 0,2, 5,6 and 9? 

6. How many words of 4 lettere hegiiming with cither A or E can be 
formed with thè Ictlcrs of thè word EQUATION? 

7. In how many ways can be thè lettcrs of thè word INTERMEDIATE 
be arranged? 

8. How many words can be formed out of thè lettere of (he word ARTICI di 
so that the vowels occupy the even places? 

9. How many words can be formcd wilh (he lettere used in EQUATION 
when atiy letter may be repeated any no. of times? 

10. How many differcnt words of 5 lettere can bc formed with thè lettere 
of the word EQUATION so that the vowels occupy odd places? 

1 Mf 7 parallcl lincs are intersected by another 7 parai lei lines, find ilio 
no. ofparallelograms thus formed. 

12. There are five smdcnts A, B, C, I) and E. 

(i) In how many ways can they sit so that 13 and C do not sit togelher? 
(h) In how many ways can a comniittee of 3 members bc formed so that 
A is always includa! and E is always excluded? 

13. There are 12 poitits in a piane out of which 5 are colf inear. Find the no. 
of straight lincs formed by joining them. 

14. A candidate isrequired to answer 6oul of 10 questions which are di vidcd 
imo groups, each containing fivc questions In how may wàys can he 
answer the questions, if he is not allowed lo attempi more than 4 
questions from 3 group? 

15. A commillcc of 8 sludents is lo be formcd out of 5 boys and 8 girli». In 
how many ways cali it be donc so that the no. of girls is not less than 
the no. ofboys? 

16 From 6 gcnllcmen and 4 ladies a commi lice of 5 is to be formcd. In how 
many ways can this be done ìf the comniittee is to include at Icasl one 
lady? 

17. A candidate is required lo answer 6 out of 10 questions which art- divided 

in io two groups each containing 5 questions and he is not perni itted to 
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altempt more than 4 from each group. In how many ways can he make 
tip bis choicc? 

18. How many different groups can be se1ec(cd for playing tennis out of 4 
ladies and 3 gentlemen therebeing one lady and one gentleman on each 
side? 

Solutions 

1. Answer =5 

2. Answer= 11 

3. Required no. of numbers - 5 x 5 P 4 = 5 x 51 * 5 x 120 = 600 

4. Required no. of numbers = 5x5x3 = 75 

5. For a digit to bc divisible by 5, its unit digit must bc either 0 or 5. 
When there is 0 at thè unit place, thè number of numbers = 4 P 3 x l 

= 24 

When there is 5 at thè unit place, thè number of numbers 
= 3x 3 P2xl=3x6xl = J8 
.. total required numbers = 24 + 18 = 42 

6. Required no. of such words = 2 Pj x 7 P 3 = 2 x (7 x 6 x 5) = 420 

7. There are 12 lelters in thè given word, out of which E occurs thrice, each 

of I and T occurs twicc, and thè rest occur only once. 

total no. of such words =.-—-- 19958400 

3! x 2! x 2! 

8. There are threc vowels and Tour consonante So, the three vowels can be 

put in 3 even places in P 3 = 6 ways. And the Tour consonants can be 
arranged in 4 odd places in 4 P 4 = 24 ways. 
total rio., of words = 6 x 24 = 144. 

9. Required no. of words =8x8x8x8x8x8x8x8 

10. The three odd places can be occupied by 5 vowels in S P 3 
= 5x4x3 = 60 ways. 

Whereas the two even places can be occupied by 3 consonants in 3 P 2 
= 3x2 = 6 ways. 

Required no. of words = 60 * 6 = 360. 

11. No. of such parallelograms = 7 C 2 x 7 C 2 = 21 x 21 = 441 

12. (i) No. of ways in which A and B sit togetber = 2 x 4! = 48 

No. of ways in whtch A and B do not sit together = 5! - 48 

= 120-48 = 72 


(ii) After selection of A, we are left with 3 personà (cxcludir.g E) out 
of which 2 are to be selected. 

total no: of required ways = 1 x 3 C 2 =1 x 3 = 3. 

13. Required 110 . of slraight lines = ,2 C 2 - 5 C 2 + 1 = 57 

14. Total no. of ways = ( S C 2 x 5 C 4 ) + ( 5 C 3 x 5 C 3 ) + ( 5 C 4 x s C 2 Ì = 200 

15. Total no. of ways V J K J y J 

= s C 8 + ( s Cix 8 C7) + ( 5 C 2 x 8 C 6 ) 

+ ( 5 Cj X 5 Cs) + f 5 C4 X * 04 ) - 1230 

16. 6 Gentlemen, 4 Ladies; Committee of 5. 

At Icast one lady to bc included; the combinations are: 

(IL, 4G), or (2L, 3G), or (3L, Zb), or (4L, 1G) 

4 Ci x 6 C 4 + 4 Cz x Ó C 3 + 4 C3 x 6 C 2 + 4 C4 x 6 Ci 
= 60+120 + 60+6 = 246. 

Qulcker Method: 

[Total no. of committccs (from 6 men Se 4 ladies)] - [No. of committee 
without lady (only men)J 


= l 0 Cs-°C 5 


L 0x0x g >7x6 6 = 25Z ,6 = 246 

Ix2x3x4x5 1 


17. Group A and group 13 consists of 5 questi ons each out of which 6 are 
to be attempted but not more than 4 from any group 

(4A, 2B), (3A, 3B), (2A, 4B) 

5 C4 x 5 C2 + 5 C 3 x 5 C3 + 5 C2 x 5 C4 - 50 + 100 + 50 * 200. 

18. 4 Ladies 3 Gentlemen 

A B • 

IL, 1G IL, 1G . 

Selection of sidC-A = 4 C| x 3 Ci = 4 x 3 = 12 

Aflcr selecting side A, wc.are left with 3L and 2G from which one each 
is to be chosen for side B. 

Selection of side B f 3 C| x 2 Ci- 3 x 2 = 6 

Hence the number óf vyays of selection for Iho team = 12 'x 6 = 72. 


Probabili ty 

Probabilìty is a measurement of imcertainty. In this chaptcr 
chartces of thè happening ofeven ts are considered 

Terminology \ 

Random Experiment. Iti$ an experiment which ifconducted repeatedly 
under homogeneous conditions does not give thè sanie result. The result 
may be any one of thè various possible ‘outcomes’. Here thè result is not 
urnque (or thè same eveiy rime). For example, if an unbiased dice is 
throVvn ft will not always fall with any parti cular number up. Any of thè 
six nùmbers on thè dice can come up. 

.Tj-ial and Event. The performance of a random experiment is called a 
trial and thè outcome an event Thus throwìngof a dice would bc called 
a trial and thè result (fading of any one of thè six rnmibers 1 2 3 4 ^ 
6) an event. ’ ” * 

Events could be either sinopie or co nipound (ateo called com- 

posate). An event is called simpie if it corresponds to a single possible 

outcome. 7 hus in tosstng a dice, thè chance of getting 3 is a simpie event 

(because 3 occurs in thè dice only once). However, thè diane* of getting 

an odd number js a compound event (because odd numbers are more 
tlian one, ì.e. 1,3 and 5). 

Exhaustive Cases. All possible outeomes of an event are known a$ 

cxhausnve cases. In thè tlirow of a single dice thè exhaustive cases are 

T_ as thè dice has only six f^ces cach marhed with a differcnt number. 

However, if 2 dice are thrown thè exhaustive cases would be 36 

(6 x 6) as therc are 36 ways in which two dice can fall. Similariy, die 

number of exhausri ve cases in thè tlirow of 2 coins would be four (2 x 2i 

ne. Hli, TT, HT and TH (where H stands for head and T for tail). 

Favourable Cases. The number of outeomes which result in thè hap~ 

pemug ot a desired event are called favourable cases. Thus in a single 

throw ut a dice thè number of favourable cases of getting an odd niimber 

is tlnee, i e. 1,3 and 5. Similariy, in drawing a card irom a pack, thè cases 

lavourable to getting a spade aie 13 (as there are 13 spade cards in thè 
psck j, 

Mutually Exelusive Events. Two or more events are said to be mutually 
exclusive il thè happening of any one of them excludes tlie happening of 
all others in a single (i.e. sanie) experiment. Thus in thè throw of a single 
dice thè events 5 and 6 are mutually exclusìve because if thè event 5 
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happens no other event is possible in thè same experiment. Bere one and 
only one of thè eventi can take place at a rime, cxcluding all others. 
Equally Likely Cases. Two or more cvcnts are saie! to be equally likely 
ìf thè chances of their happening are equal, i.e. there is no prefcrcnce of 
any one event to the other. Thus in a throw of an unbiascd dice, the 
coming up of 1,2,3,4,5, or 6 is equally likely. In the throw ofan unbiased 
coin, the coming up of head or tail is equally likely. 
lndepenilent and Dependent Events. An event is said to be inde- 
pendent if its happening is not affected by the happening of other events 
and if it does not affcct the happening of other events. Thus in the throw 
of a dice repeatedly, coming up of 5 on the first throw is indepcndent of 
coming up of 5 again in the second throw. 

Ilowever if we are successively drawing cards from a pack 
(without replacemcnt) thè events would be dependent. The chance of 
getting a King on the first draw is 4/52 (as there are 4 Kings in a pack). 
Iftliis card is not replaccd before the second draw, the chance of getting 
a King again is 3/51 as there are now only 51 cards left and they contain 
only 3 Kings. 

If, however, the card is replaced after the first draw, i.c. before 
the second draw, the events would remain indepcndent. In each of the 
two successive draws the chance of getting a kmg would be 4/52. 

Whilc tossing a coin you are notatali sure that Head will come. 
Tail may also. come. However, you are sure that whatever will come, 
will be any one of the two: either Head or Tail. 

Let uS see the following trials: 

i) A coin is tossed. The outeomes (results) may be {H, T) where H is Head 

(of the coin) and T is Tail (of the coin). 

ii) Two coins are tossed. The outeomes may be {(H, H), (H, T), (T, 11), (T, T)}. 
iti) A dice is tlirown. The outeomes may be {1,2, 3,4,5,6}. 

ìv) A pprson is selected randomly and is asked the day of the weck on which 
he was bom. The outeomes may be {Sunday, Monday, Tucsday, 


Wcdnesday, Thursday, Friday, Saturday}. 

v) A candidate appears at a certa in examination. The outeomes may bc 

{Pass.Fail}. » . 

vi) One person is to torm trianglcs from the 4 non-collinear points A, B; C 
and D. The outeomes may be {AABC, AABD, ÀACD, ABCD}. 

vii) One person is to Form 3-digit numbers from the given 4 digits 1,2,3, 

4. Tlie outeomes may be {123, 132, 124, 
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A set containing all possible outeomes of a random experiment 
is known as Sample Space. 

For the above-mentioned trial (i), number of Sample Space 
n(S) = 1 (for H) + 1 (for T) = 2 

Similarly, for trial (ii), n(S) m 1 + 1 +1 +1 - 4; for (in), n(s) = 

6; for (iv), ii is 7; for (v), it is 2; for (vi) it is 4 C3 - 4; for (vii), it is 
4 P 3 =4x3x2 = 24 

'Each outeome of a Sample Spacc is called an Event. Thus, in 

the experiment (iv), {Sunday), (Monday),.(Saturday} are events. 

We also see that total no. of events = n(S) . 

In all the abovc mentioned experimcnts it is reasonable to 
assume that eacli outeome is as likely to occur as any other outeome. 
While tossing a co in the chance of Head to come is the same as the chance 
ofTail. 

Now, Probability of an event (E) is denoted by P(E) and is 
d fi rtD ^ - _ no. of desiied events _. 

e ne as I total no. of events (i.e. no. of Sample Space) 

When a coin is tossed, as for example, probability of Head 

coming, P(H) » j - P(TX probability ofTail coming. 

When two coins are tossed, probability for Heads coming on 

1 t 

both the coins = ^ 


Probability of at least onc Tail coming = 


1 + 1 + I 


Solvcd Examples: ' 

Ex. 1: A dice is thrown. Wliat is the probability that the number shown 
on the dice is (i) an even no.; (ii) on odd no.; (iii) a no. divisible 
by 2; (iv) a no. divisible by 3; (v) a no. less than 4; (vi) a no. lcss 
than or equal to 4; (vii) a no. greater than 6; (viii) a no. less than 

x or equal to 6. 

Solnt in ali the above cases, S = {1,2,3,4, 5,6}, n (S) = 6. 

(i) E (an even no.) = {2,4,6), n (E) =» 3 

. p~ ) = MIl = 3=i 

' n(S) 6 2 

(ii) E (au odd no.) - {1,3,5), n(E) = 3 

. P(li)= m. = i = L 

" n(S) 6 2 
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(ili) E (a no. divisible by 2) = {2, 4, 6 }, n(E) = 3 /. P<E) ~ | = ^ 

(iv) E (a no. divisible by 3) = {3, 6 }, n(E) = 2 P(E) =~ = rr 

o i 

(v) E (a no. less than 4) = {1,2,3}, n(E) = 3 P(E) = 7 = ^ 

o z 

(vi) E (a no. less than or equa! to 4) = {1,2, 3,4} n(E) - 4 

: ; 

(vii) E (a no. grealer than 6 ) - {}, i.e. there is no numbcr grcater than 6 ni 
thè Sample Space, .’. P(E) = 0 

Probability of an impòssible event = 0 

(viti) E (a no. lcss than or equal to 6 ) = {1,2,3,4,5, 6 }, n(E) = 6 
,P(E) = f=l 

Probability of a ccrtain event = I. 

Note: 0 <. Probability of an event < 1. 

Ex. 2: Two coins are tossèd. What ìs thè probability of thè appearing of 
(i) at most one head (ii) at most two heads? 

Soln: n(S) = 4 = {(T, T), (H, T), (T, H), (H, H)} 

For (i), E (of appearing at most one head) = {HT, TI1, TT}, n(E) = 3 

;•■«*> = ! 

For (ii), E (of appearing almost two heads) = (liH, HT, TH, TT}, 
n(E) = 4 

■•PW-7-1 

Ex. 3: A positive integer is selected at random and is divided by 7. What 
is thè probability Ibat thè remainder is (i) 1 ; (ii) not 1 ? 

Soln: When a positive integ^ris divided by 7, thè remainder may be 0 j 
or l or2or3 or4or?or 6 ;n(S) = 7 

For (i), E(l) = {1}, n(E) * L . 1 

.-.poH 

For (ii), E (not 1) = {0,2,3,4,5, 6 }, n(E) = 6 

■*.P(H) = | 


Note: We see that E(l) + E (not 1) « y + y = 1. If we represent an event 

by A then thè event "not A” is represented by A' or À or A c and 
is known as complement of an event A. P(A) + P( A') * 1, or, 
P(A0 = !-P(A) 

Ex. 4: A dice is thrown. What is thè probability that thè number shown 
on thè dice is not divisible by 3? 

Soln: S - {1,2,3,4, 5, 6 }; o(S) = 6 

E (not divisible by 3) = {1,2,4,5}, n(E) - 4 

P (not divisible by 3) = 7 = \ 
o J 

Other Method: E (divisible by 3)= {3, 6 }, n(E) = 2 

P (divisible by 3 ) = 7 - 7 
o 5 

P (not divisible by 3) -1 - P (divisible by 3)= 1 -j = | 

Ex. 5: (1): What is thè chance that a leap year selected randomly will 
have 53 Sundays? 

(ii) What is thè chance, if thè year selected in not a leap year? 
Soln: (i): A leap year has 366 days so it has 52 complete weeks and 2 
more days. The two days can be (Sunday and Monday, Mbnday 
and Tuesday, Tuesday and Wednesday, Wednesday and Thurs- 
day, Jhursday and Friday, Friday and Saturday, Saturday and 
Sunday), i.e. n(S) = 7. 

Out of these 7 cases, cases favorable for mòre Sundays are 
(Sunday and Monday, Saturday and Sunday), i.e., n(E) = 2 

•• P(E )-y 

(ii) When thè year is not a leap year, it has 52 complete weeks 
and l more day that can be (Sunday, Monday, Tuesday, Wednes¬ 
day, Thursday, Friday, Saturday}, n(S) “ 7 
Out of these 7 cases, cases favorable for one more Sunday is 

{Sunday}, n(E) = 1 P(E) - j 

Chart I: When two dices are thrown: 

S= ((1,1 >,(1,2),...., (1,6), (2, 1), (2,2).,(2, 6 ), (3,1), (3,2). 

.(3, 6 ), (4, 1),., (4, 6 ), (5, 1), ...., (5, 6), ( 6 ,1).. ( 6 , 6 )} 

n(S) - 6 x 6 = 36 
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Sumofiheruim- 

bere ofihetwo dke 


Events % 

■31 

US! 


(i> 

(ii) "*1 

2 

12 

1 

!U) 

{6,6} J 

3 

11 

m 

{1.2}.(2.11 


n 

10 

3 

{1,3}, I3 t n, {2,2} 

{6,4}, {4,6}, {5,5} S 

5 

9 

4 



6 

8 

5 



7 

D 



Cfaart II; A pack of carda has a total, of 52 cards: 





■SUI 

■K7TiaÉfciJM«lffi»ÉUU : 


The numbers in thè brackets show thè respectìvc no. of cards in 
calcgory. 

Each of Diamond, Heart, Spade and Club contains nine digit-cards* 
3,4,5, 6.7, 8, 9 and 10 {a total of 9 x 4 = 36 digit-cards) along 

four Honour cards Ace, King, Queen and Jack (a total of 4 x 4 =■ 

Honour cards). 

Ex, 6: When two dice are thrown, what is thè probability that 

(i) sum of numbers appcared is 6 and 7? 

(jj) sum of numbers appcared < 8? 

(iii) Sum of numbers is an odd no? 

{iv) sum of numbers is a multiple of 3? 

(v) numbers shown are equa!? 

(vi) thè diffcrence of the numbers is 2? 

Soln: Hint - use Chart I 

(i) For 6, reqd probability = ^ 7^7 = T? 

n(S) 36 

For 7, reqd probability^ 

(ii) Desired sums of thè numbers are 2,3,4,5,6,7 and 8; 

n(S) = 1 + 2 + 3 + 4 + 5 + 6 + 5 = 26 

, ...... 26 13 

• * reqd probability = 


(iii) Desired sums of the numbers are 3,5,7, 9 and 11 ; 
n(S) = 2 + 4+6 + 4 + 2=18 


18 1 


reqd probability = — = - 
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(iv) Desired sums of the numbers are 3,6,9 and 12; 

n(S) = 2 + 5 + 4 + 1 = 12 reqd probability = = y 

(v) Events = (1,1), {2,2}, {3,3}, {4,4}, {5,5}, {6,6};n(S) = 6 

(vi) Evcnls = {3,1}, {4.2}, {5,3}, {6.4}, {4,6}, {3,5), {2.4}, 

{1,3} or, n(S) = 8 

Ex. 7: A card is drawn from a pack of cards. What is the probability that 
it is 

(i) a card ofblack suit? 

(ii) a spade card? 

(iii) an honours card of red suit? 

(iv) an honours card of club? 

(v) a card having the number less than 7? 

(vi) a card having the number a multiple of 3? 

(vii) a king or a queen? 

(viii) a digit-card of heart? 

(ix) a jack of black suit? 

Solo: (Hint - Use Chart II) 

For all the above cases n(S) = S2 Ci = 52 

5x4 _5_ 

13 

4 I 


... 26 1 
(1) W = 2 




.... 13 1 

(,1) 52 = 4 

(vi) 3x4 


52 


(vii) P (a king) = ^ ° 73 J p ( a <l ueen > = 52 = T 3 

2_ 

13 


/. P(a king or a queen) = ~jy + "jy 




. 2 1 
(,X >52 = 26 


Ex. 8: From a pack of 52 cards, 2 cards are drawn. What is the probability 
that it has 

(i) both the Aces? 

(ii) exactly one queen? 
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(iii) no honours card? 

(iv) no digit-card? 

(v) One King and one Queen? 

Soln: For all thè above cases, n{S) - 52 C2 = 52 ^ 51 - 26 x 51 


(i) Total no. of Accs = 4 

.. n(E) = 4 C2 = l|l = 6 


p(E) «— 2 — = — 
K> ~ 221 


26x51 

(ii) Total no. of Queens = 4 - ; 

s 

Selection of 1 Queen card out of 4 can be done in 4 C[ « 4 ways. 
He can sclect thè remaining 1 card from thè remaining (52 - 4 =) 
48 cards. Now, carda in 48 Ci = 48 ways. 

••• «B-innK-ìr 

(iii) Total no. of honours card =16 

To ha ve no honours card, he has to select two cards out of thè 
remaining 52 - 16 “ 36 cards which he can do in ™C2 = 


36x35 

2 

(iv)P(E) 


= 18 x 35 ways , 


26x51 


16 


C 2 


8x 15 
26x51 


26x51 

(v)n(E)- 4 Ci * 4 Ci =4x4=16 


2Q 
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/.P(E)- 


16 


8 . 

663 


26x51 

Ex. 9: From a pack of 52 cards, 3 cards are drawn. What is thè probability 
that it has 
•<i) all three aces? 

(ii) no queen? 

(iii) one ace, one king and one queen? 

(iv) one ace and two jacks? 

(v) -fcwo digit-cards and one honours card of black suit? 

Soìn: For all thè above cases, n(S) 


= 52 C 3 


52x51 x 50 


3x2 


(i)n(E) = ‘*C 3 =4 . . P(E) = 


= 26 x 17x50 
1 


26x 17x 50 5525 


(ii) n(E) - 48 C 3 = 8 x 47 x 46 /. P(E) = 


8x47x46 4324 


26 x 17 x 50 5525 


(iii) n(E) = 4 Ci x 4 Ci x 4 Ct = 4 x 4 x 4 
4x4x4 16 


*• P(E)“ 


26 x 17 x 50 


(iv)n(E) 


4 C| x 4 C2 = 4x6 


5525 

P(E) 


4x6 


26 x 17 x 50 5525 


(v)n(E) = 5t) C2 x B C| = 18 x 35 x 8 
• P(E)= 18x 35x 8 252 


26x 17x50 1105 

Ex. 10: A bag contains 3 red, 5 yellow and 4 green balls. 3 balls are 
drawn randomly. What is thè probability that (he balls drawn 
contain 

(i) balls of different colours? 

(ii) exactly two green balls? 

(iii) no yellow ball? 

Soln: Total no. of balls = 3 + 5 + 4=12; 


n(S) - 12 C 3 


12 x 11 x 10 
3x2 


= 220 


(i) In order to have 3 different-coloured balls, thè selection of one ball of 

cach colour is to be nude. 

n(E) = 3 C| x 5 C) x 4 Ci = 3x5 x4 

. pfE)- 3 * 5 * 4 » — 

“ 220 11 

(ii) 2 green balls can be selected from 4 green balls in 4 C 2 ways and thè rest 

one ball can be selected^from thè remaining (12 - 4 =) 8 balls in 8 Ci 
ways. ». 

n(E) = 4 C 2 x 8 Ci = 6 x 8 = 48 p ( E ) = ^ = ^| 

(iii) 3 balls can be selected from 3 (red)+4 (green) « 7 balls in 7 C 3 ways. 

n(E)^c 3 7x6x5 


3x2 


35 


••• ? w='§>=i 


Ex. il: If thè lettere of thè word EQUATION be arrahged at randorn, 
what is thè probability Ihat 

(i) there are exactly six lettere between N and E? 

(ii) all vowels are together? 

(iii) all vowels are not together? 

Soln:There are eight different lettere in thè given word 


218 


QUICKER M 


Probability 


219 


Total no. of auangemcnts, n(S) - b P8 = 8! 

(ì) If N occupies lìrst place, E must occupy last place and vice versa SO 
there are exactly six lettera m between thè letters N and E. N and E 
be arranged in ^P 2 = 2 ways and thè rest six places can be fiUed by 
remaining six letters (Q, U, A, T f I and O) in 6 Pó = 6 ! ways. 
n(E) = 2x6! 

2 x6! 2_ = J_ 

28' 


*• P(E) = 


8! 8x7 

(ii) Considering all thè fi ve vowels as one letter we bave a total 
(consonants) +1=4 letters which can be arranged in 4 P 4 = 4! w 
But thè fi ve vowels can also be arranged in 5! ways among themsel 
So, in 4! x 5! ways can thè letters be arranged so that vowels are toge' 

4! x 5! 4x3x2 X 

14 


i.c.,n(E) = 4! x 5! P(E) = 


8 ! 8x7x6 

(ili) P (All vowels are not together) = 1 - P(A11 vowels are together) 

-i 1 13 

' 14 “ 14 

Ex. 12: A three-digit number is formed with thè digits 1,3,6,4 and 5 
random. What is thè chance that thc number formed is 

(i) divisible by 2? 

(ii) not divisible by 2? 

(iii) divisible by 5? 

Soln: A three-digit number can be formed with thè given five digits i 
ways, i.e. n(S) - 5 P3 = 5 x 4 x 3 
(i) Any one of thè two digits 4 and 6 should come at units place, whic 
can be done in 2 ways. After filling up thè units place, thè remaini 
two places can be fiUed up with thè remaining four digits in ways 

2x*P 2 = 2x4x3 .•.P( E )-|^|=| 


mi 


n(E) 


(ii) P (not divisible by 2) 


l-P(divisibleby2) = 1-| = | 


(Hi) A number is divisible by 5, when its units digit is cilhcr 0 or 5j 
We have notbeen provided thè digit 0. So, thè units place can be'ili ledi 
up with only 5, i.e. in 1 way. The rest two places can be filled up withj 


thè remaining 4 digit in 4 P2 ways; 
n(E)=l x 4 P 2 = 4*3 P(E) 4x3 


5x4x3. 5 

Ex-13: There are 4 boys and 4 girls. They sit in a row randomly. What 
is thè chance that all thè girls do not sit together? 

Soln: Try yourself. Answer = —. 

Ex. 14: The letters of thè word ‘ARTICHE* is arranged in different ways 
randomly. What is thè chance that thè vowels occupy thè even 
places? 

Soln: The 7 different letters of thè word ARTICLE can be arranged in 
7! ways, i.e., n(S) = 7! 


n(E) = 3 P3 x 4 P 4 = 3! x 4! = 6 x 24 P(K) = 


6x24 1 


7! 35 

Ex. 15: A committee of 4 is to be formed frpm among 4 girls and 5 boys. 
What is thè probability that thè committee will have number of 
boys less than number of girls? 

Soln: Selection of 1 boy and 3 girls in 5 Ci x 4 C3 = 5 x 4 = 20 ways 
Selection of 4 girls and no boy in 5 Co * 4 C 4 = 1 x 1 = 1 way 
n (E) = total no. of ways = 21 

Without any reslriction, a committee of 4 can bc formed from 
among 4 girls and 5 boys in C 4 = —;—-—-— = 9x7x2 ways 


4x3x2 


••• P(E) 


n(E) _21. 


n(S) 5x7x2 6 

Ex. 16: A box contains 4 black balls, 3 red balls and 5 green balls. 2 balls 
are drawn from thè box at random. What is thè probability that 
both thè balls are of thè same colour? 


2)1 3)^| 4)^- 5) None offese 


68 6 66 
Soln: Total no. of balls = 4 + 3 + 5 = 12 


n(S) = ,2 C2 = -^- = 66 


n(E) = 4 C 2 + 3 C 2 + 5 C 2 
= 6 + 3+10 = 19 


4x3 3x2 5x4 

—+—+ — 
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Required probability, P(E) = = 1?. 

n(S) 66 

Ex. 17: In a box carrying one dozen of oranges, one-tliird have become 
bad. If 3 oranges are takcn out from thè box at random, what is 
thè probability that at least one orange out of thè three oranges 
picked up is good? 

0^ 2 )|| 3) || 4)|y 5) None of these 

Soln: 2; P(At least one good) = 1 - P(A11 bad).(*) 


= 1 - 


4 C 3 

12 c 3 




54 

55 


Note: (“) See thè following combinations of selection of 3 oranges out 
of 8 good and 4 bad oranges. 

(i) All 3 are bad and 0 good. 

(ii) l bad 2 good 

(ìii) 2 bad 1 good 

(iv) 0 bad 3 good 

Combination of (ii), (iii) and (iv) can be said to be "At least one 
good”. 

We have, P(i) + {P(ii) + P(iii) + p(iv)} = 1 
or, P(i) + P{At least one good) = 1 

P(At least one good) « 1 - P(A11 3 bad) 

Ex. 18; A box contains 5 green, 4 yellow and 3 white marbles. 3 marbles 
are drawn at random. What is thè probability that they are not of 
thè samè coloui? 

^44 3) if 4 )^ 5) None of these 

Soln: 2; Total no. of balìs - 5+ 4 + 3 = 12 

n(S)- 12 C 3 - 12 ^ - ‘ 1X '° = 220 
1x2x3 

i.e., 3 marbles out of 12 marbles Can be drawn in 220 ways. 

If all thè three marbles are of thè sanie colour, it can be done in 

5 C 3 + 4 C 3 + 3 C 3 = 10 + 4 + 1 = 15 ways 

Now, P(all thè 3 marbles of thè same colour) +P(all thè 3 marbles 

are not of thè same coloùr) = 1 

/. P(all thè 3 marbles are not of thè same colour) 

. 15 _ 205 _ 41 

’ 220 220 44 
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Ex. 19: Out of 15 students studying in a class, 7 are from Maharashtra, 
5 from Kamataka and 3 from Goa. Four students are to be selected 
at random. What are thè chances that at least one is from Kar- 
nataka? 1 v * 

i\ 12 n v H 100 .. 51 .. . 

2)— 3)— 4)— 5) None of these. 

Soln: 2; P(At least onc from Kamataka) = 1 - P(No one from Kamataka) 
= 1 10x9 x8x7 _ ^ 2 11 

" 1S C 4 15x14x13x12“ 13 13 

Ex. 20: A bag contains 5 red and 8 black balls. Two draws of three balla 
each are made, thè ball being rcplaced after thè first draw. What 
is thè chance that the balls were red in thè first draw and black in 
thè second? 

S 8 

S, *' n: Required probability “ = joS? 

Ex. 21 : A bag contains 5 black and 7 white balls. A ball is drawn out of 
it and repiaced in the bag. Thcn a ball is drawn agalli. What is the 
probability that (i) both the balls drawn wei'e black; (ii) both were 
white; (iii) thè first ball was white and the second black; (iv) the 
first ball was black and the second white? 

Soln: The events are independent and capablè of simultaneous occur- 
rence. The rule of multiplication would be applied. 

The probability Ihat 

(i) both the balls were black = 

(ii) both the balls were white = 7 7 x = ttt 

12 12 144 

(iii) thè first was white and second black = 'jj * ^ 

(iv) the first was black and second white =—x — = 

Ex. J2: A bag contains 6 red and 3 white balls. Foni balls are drawn out 
onc by one and not repiaced. What is the probability that they are 
altcmatcly of different colours? 

Sola: Balls can be drawn altemately in the following order: 

Red, White, Red, White OR White, Red, White, Red 
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lf Red ball is drawn first, thè probability of drawing thè balls 
altemately = |x|x|x| ...(I) 

Tf White ball is drawn first thè probability of drawing thè balls 
altemately = | x | x | x |... (Il) 

Reqùired probability - (I) + (II) ....... (*) 

_6352362555 5 

9* 8 X 7 X 6 + 9 X 8 X 7 X «“ 84 + 84 " , «- 
Importuni: Note: In Ex. 20 & 21, thè two events are independent i 
can occur simuìtaneously. So, we used "multiplicalion". In oth 
words, since thè word AND was used betwcen two events, w 
used multiplication. Mark thatboth also means first and second 
In Ex. 22,In (*) we used addifion hecause thè two events 
joined with OR. 

Ex. 23: A bag coutains 4 white and 6 red balls. Two draws of one ball 
each are madc wìthout replacement. What is the probability that 
one is red and other white? 

Solo: Sudi problems can be very easily solved with thè help of thè rules 
of permutation and combinati oh. 

Two balls can be drawn oul of IO balls io ,0 C 2 or or 

2 ! 8 ) 

10x9 

—~—- or 45 ways. 

One white ball can be drawn out of 4 white balls in 4 Ci or 
or 4 ways. 

One red ball can be drawn out of 6 red balls in 6 Ct or 6 ways. 
The total mimbcr of ways of drawing a white and a red ball are 
4 Ct x 6 Cj or 4 x 6 = 24. (See Important Note given above) 

The reqùired probability would be 

__ No. of cases favourable to thè event _ 

Total No. of ways in whieh thè event can happen 
= 24 _8_ 

45 F 15' 

Ex. 24: A bag contains 7 white and 9 black balls. Two balls are drawn 
in succcssion at random. What is the probability that one of them. 
is white and the other black? 







Ratio and Proportion 

\ 

The number of tirnes ohe quantity contains another quantico/ 
thè sanie kind is cailed thè ratto of thè two quantities. 

Clearly, thè ratio of two quantities is equivaient to thè fraction \ 
that one quantity is of thè other. 

Observe carefully that thè two quantities must he of thc same 
kind. There càn be a ratio between Rs 20 and Rs 30, but thefe can be no . 
ratio between Rs 20 and 30 mangocs. 

2 

Tlie ratio 2 to 3 is written as 2 : 3 or —. 2 and 3 are cailed thè 

terms of thè ratio, 2 is thè first term and 3 is thè second temi. 

The first term of a ratio is cailed thè antecedentand thè second 
thè consequent. 

In thè ratio 2: 3,2 is thè anteccdent and 3 is thè conseqyent... 
Note: The worJ ‘antecedent* Htcretlly means 'that whlch gofea bcfote’. 

The word ‘consequenf literally means ‘that which goes after’, 

2, Sincc thè quotìentobtqined on dividing one concrete quantity by 
another of thè same kind is an abstract number, thè ratio between two 
concrete quantities of thè same kind is an abstract number. Thus, 
thè ratio between Rs 5 and Rs 7 is 5 : 7, 

Since a fraction is not altered by multiplying or dividing both 
its numerator and denominator by thè same number, a ratio which is 
also a fraction is not altered by multiplying or dividing both its terms by 
thè same number, 

Thus 3 1 5 is thè same as’6: 10, and 15 : 20 is thè same as 3 :4. 

/ • 


Compound Ratio 

Ratios are compoundedòy multiplying together thè antece- 

dents for a new antecedetti, and thè consequentsfor a new consequent. 

Ex.: Find thè ratio compounded of thè tour ratios : 

4:3,9: 13,26 : 5 and 2 : 15 

« rpi . . . 4x 9 *26 x 2 16 

Soln: The required rado = -———-—— - — 

• 3.x 13x5x15 25 


Note: When thc ratio 4 : 3 is compounded with rtself thè resultiug rati ò 
is4 2 : 3 2 . It is cailed thè duplicate ratio of4: 3. : 

Similarly, 4 5 : 3^ is thc triplicate ratio of 4 :3. 
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V? : >/3 is called thè subduplkate ratto of 4 : 3. 
a A : b' A is subtriplicaté ratio ofa and b. 

Inverse Ratio 

If 2:3 be thè givcn ratio, then or 3:2 is called its inverse or 

reciprocai ratio. 

If thè antecedei = thè consequen t, thè ratio is called thè ratio o\ 
equality, such as 3:3. 

If thc antecedent > thè consequent, thè ratio is called thè ratio ol 
greater inequality, as 4:3. 

If thè antecedent < thè consequent, thè ratio is called thè ratio of les: 
ìnequality, as 3:4. 

Ex.l: Divide 1458 into two parts such that one mav be to (he other as 
2:7. 

1458 _ H58 

. 9 


Soln: lst part - 2 x 
2nd part 


7 x 


1134 


2+7 ^^“324 

1458 
9 

Ex.2: Find three numbers in thè ratio of 1 : 2 : 3, so that thc sum of 
their squares is equal to 504. 

Soln; Let thè numbers be x, 2x, 3x. Then we have, 

x 2 + (2x) 2 + (3x) 2 = 504 or, 14x 2 = 504 x = 6 
Hence, thè required numbers are 6, 12 and j(8. 

Ex.3: A, B t C and D are four quantità of thè same kind such that 
A : B - 3 : 4, B : C = 8 : 9, C : D - 15 : 16. 

(i) Find thè ratio A : D; (ii) Find A : B : C; and 
(iii) Find A : B : C : D. 

Soln: (i) ~ = —, — = — £ = 
w n a * n t\ * r\ 


B 

A 

/' D 
/. A 
(ii)A 

E 


4 ■ C 
A 

B * 


9’ D 
C _ 
* D 


ii 

16 


3 

4 * 

M v 


ii 

16 


D = 5:8 
B = 3:4 = 6:£ 

C = £ : 9 
A: B:C- 6:8: 9 

(iii) We put down die first ratio in its originai form and change 
lite terms of thè other ratios so as to make each antecedent equal 
to thc preceding consequent. 
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A : B = 3:4-(1) 

B : C = 8:9--<2) 

= 1 : 7 (dividedby8) 

o 

o 

= 4 : — x 4 (multiplied by 4) 

o 


C :D = 


2(i) 

15 : 16-(3) 

1 


4 ‘ 2 - 


16 


: -jy (divided by 15) 

9 16 9 T , 9 

2 : 7?* 2 \ multiplied ^ 2 

2 : y-T — 3(0 


A : B : C : D = 3 


f =30:40 


45 :48 


Note: 1) In thè Equation (2), B = 8. To make thè ratios equivalent, thè 
‘8’ in (2) should be reduced to ‘4’ (equivalent to B in (1)). 

2) In thè Equation (3), C = 15. To make thè ratios equivalent, thè 
‘15’ in (3) should be reduced to % (equivalent to C in 2 (i)). 
Ex.4; A:B”1 :2,B:C = 3:4,C:D = 6:9 and D : E * 12 : 16. 
Find A : B : C : D : E 

Soln: A : B “ 1 :2= 3:6 

B : C - 3:4= 6:8 

C: D =*• 6:9=8:12 

D : E = ' 12:16 

/. A;B:C:D:E -3 :6:8: 12: 16 
Note: In thè above example, we moved lrom below, because it made thè 
caìculations easier. 

Theorem : If thè ratio between thè first and thè second quantities is 
a : b and thè ratio between thè second and thè third quantities is c : d, 
then thè ratio amoug first, second and third quantities is given by 

ac : bc : bd , 

The above ratio can be represented diagramatically as 


\N 


ac : bc : bd 
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Proof : We have First : Second = a : b; Second : Third = c : d 

To equate Ihe two ratios, we need to equate the consequcnt (b) 
of thè first ratio and antecederli (c) of thè second ratio. So, we multiply 
thè first ratio by c and thè second ratio by b. Therefore, 

First : Second - ac : bc 
Second : Third = bc : bd 

Then, First : Second : Third = ac ; bc : bd 
Ex. 5: l'he sum of three numbers is 98. If thè ratio between thè first and 
second be 2 : 3 and that between thè second and third bc 5 : 8, 
then ftnd (he second number. 

Solo : The theorem does not gl ve thè direct value of thè second number, ; 
but we can find thè combined ratio of all thè three numbers by 
using thè aboYe theorem. 

The ratio among thè three numbers is 
2 : 3 
5 : 8 
10:15:24 
98 

The second number --x 15 = 30 

10 + 15 + 24 

Ex. 6: The ratio of thè money with Rita and Sita is 7 : 15 and that with 
Sita and Kavita is 7 : 16. If Rita has Rs 490, how much money 
does Kavita have ? 

Soln : Rita : Sita : Kavita 
7 : 15 

7 : 16 
49:105:240 

The ratio of money with Rita, Sita and Kavita is 49 : 105 : 240 ; 
We see that 49 s Rs 490 240 = Rs 2400 5 

Theorem: U thè ratio between thè first and thè second qua liti tìes is f 
a : b; thè ratio between thè second and thè third quantities Is c : d 
and thè ratio between thè third and thè fourth quantities is e : f then 
thè ratio among thè first, second, third and fourth quantities is given 
by 

1 st : 2nd = a : 

2nd : 3rd = 

3rd : 4th = ’ 


Proof: It is easy to prove this by thè same method uscd in tbc previous 
theorem- 

Ex. 7: If A : B = 3 :4, B : C = 8 : 10 andC : D= 15 : 17 
Then find A : C : D. 

Soln: A : B ' = 3:4 

B : C = 8 : 10 

C:D - 15: 17 

A : B : C : D =* 3 x 8 x 15 : 4 x 8 x 15 : 4 x 1G x 15 : 4 * 10 x 17 

= 9:12:15:17 

Note* 1. Ex. 3 can be solvcd wilh thè help of above theorems. 1 ry it. 
2. If A :B=l : 2 > B:C = 3:4,C:D = 2:3 and D : E * 3 : 4 
Then fìnd A ; B : C : D : E. 

Soln: A : B =* 1 : 



B : C — 
C : D = 
D : E = 


\'K 



A:B:C:D:F=lx3x2x3:2x3x2x3:2x4x2x3 

:2x4x3x3:2x4x3x4 
= 3 : 6 : 8 : 12 : 16 

Ex. 8: A hound pursues a bare and takes 5 leaps for evcry 6 lcàps of t hè 
hare, but 4 leaps of thè hound are equal to 5 leaps of thè hare. 
Compare the rates of thè hound and thè hare. 

Soln: 4 leaps of hound = 5 leaps of hare 

/. 5 leaps of hound = y leaps of hare 

thè rate of hound : rate of hare : 6 « 25 : 24 

or, Ratio of 
leap Ir equency 
Icap length 

Then thè required ratio of speed is the ratio of the cross-producl. 

That is, speed of hound : speed of hare - 5 x 5 : 6 x 4 = 25 : 24 
Ex 9: A can do a piece of work in 12 days. B is 60% more efficient than 
A. Find the number of days it takes B to do the same piece ot work. 



^st : 2nd : 3rd : 4th = ace : bee : bde : bdf 
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Soln : A : B 

Efficiency 100: 160 
Days 160 : 100 
or, 8:5 

thè number of days taken byB = -^x5 = -y- = days. ] 
Or, 

By thè rute of fractìon : As B is more efficiente it is clear that \B’ wi( 
complete thè work in less days. So, thè number of days (12) should 
multiplied by a less-than-one fractìon and that fraction 
100 . 100 r . , 

T77—“> , e > 7777 - Thereforc, our required answer is 
tuo + ol> Hw 


12 x 


100 12x5 15 


160 


25 Y =1 2 óxys ' 


Ex 10: One man adds 3 litres of water to 12 litres ofmilk and another- 
litres of water to 10 litres ofmilk. What is thè ratio of thè strengt 
of milk in thè two mixtures? 

12 12 
15 

_ = 10 
14 


Soln : Streugth of milk in thè first mixture = 


Strength of milk in the second mixture = 


12 + 3 
10 


10 + 4 


.. the ratio of their strengths = "Jj : 


= 12 x 14: 15 x 10 = 28:25 

Ex 11: Rs 425 is dividcd among 4 men, 5 womcn and 6 boys such 
thè sharc of a man, a woman and a boy may be in the ratio of 
9:8:4. What is the share of a woman? 

Soln : The ratio of shares of group of mcn, women and boys 
= 9x4:8x5:4x6-36: 40: 24 
425 


Share of 5 women = 


36 + 40 + 24 
170 


x40 = Rs 170 


the share of 1 woman - -y- = Rs 34 

Ex 12: If a carton containing a dozon mirrors is droppcd, which of thtìj 
following cannot be the ratio of broken mirrors to unbrok< 
mirrors? 

(1)2:1 (2)3:1 (3) 3 ; 2 11 

(4) 1 : I (5) 7 : 5 


[|oln : There are 12 mirrors in thè carton. So, the sum ofterms in the 
ratio must divide 12 exactly. We see that 2+1=3 divides 12 
éxactly. 3+1 = 4 also divides exactly. 3 + 2 = 5 doesn’t divide 
12 exactly. Thns, our answer is (3). 

PROPORTION 

Consider the two ratios: 

lst ratio 2nd ratio 

6:18 8:24 

Since 6 is onc-third of 18, and 8 is one-third of 24, the two ratios are 
equal. The equahty of ratios is called propor t io n. 

The numbers 6, 18, 8 and 24 are said to be in proportion. 

The proportion may bc written as 

6: 18: : 8 : 24(6 isto 18 as 8 isto 24) 

or, 6 :18 


6 8 
:24 ° r ’T8 = 24- 


The numbers 6,18, 8 and 24 are called the terms. 6 is the first term. 
18 the second, 8 the third, and 24 the fourth. The first and fourth 
terms, i.e., 6 and 24 are called the extremes (end terms), and the 
second and the third terms, i.e., 18 and 8 are called the means (middle 
terms). 24 is called the fourth proportional, 

1. Iffour guarnitits be in proportion, the produci ofthe extremes is 
equal to the product of the means. 

Let the four quantities 3,4,9 and 12 be in proportion. 

3 9 

Wc have ~ = fz 

4 12 

Multiply each ratio by 4 x 12 

.-.Jx4xl2 = ix4->12- 

.'.3x12 = 4x9 

2. Three quantities of the same kind are said to be in conti nu ed 
proportion when the ratio of the first to the second is equal to the 
ratio of the second to the third. 

The second quantity is called the mean proportional between the 
first and the third ; and the third quantity is called the third pro¬ 
portional to the first and second. 

Thus, 9, 6 and 4 are in continued proportion for 9 : 6 : :6 : 4. 

Hence, 6 is the mean proportional between 9 and 4, and 4 is thè third 
proportional to 9 and 6. 
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Find thè fourth proportional to thè numbers 6, 8 and 15. 
If x be thè fourth proportional, tlien 6: 8 = 15 : x 
8x 15 


x — 


— 20 


£x,3: 

Soln: 


Not*: 


Find (he third proportional to 15 and 20. 

Jlere, we bave to find a fourth proportional to 15,20 and 20. ^ 
If x be thè fourth proportional, we bave 15 : 20 « 20 : x 

_ 20 x 20 80 -2 

" X 15 3 26 3 

Find thè mean proportional between 3 and 75. 

If x be thè required mean proportional, we hAve 
3 :x : : x : 75_ 

; x = VTx75 = 15 

It is evident that thè mean proportional between (wo numbers 
equal to thè square root of their produci. (Remenibi 


Consider thè proportion 5 ; 15 : : 8 : x. Herc, die lst, 2nd 
3rd tcrms are given, and thè 4th terni is unknown. The unknown tenti 
denoted by x. We want to find x. 

Now, the product of thè means is equal to thè product of thj 
extremes, 

5xx = 15x8or, 

Hence, the 4th term can be fòund by the following rulc 

Rule : Multlply thè 2nd and 3rd terms together» and divìde the 
product by the lst term. 

We shall now take examples conceming concrete quantities. 
Direct Proportion: Consider the following example. 

Ex.; If 5 balls cost Rs 8, what do 15 balls cost ? 

Soln: It will be seen at once that if the number of balls be increased 1\ 
3, 4 .... times, the price will also be increased 2, 3, 4.... times. 
Therefore, 5 balls is the same fraction of 15 balls that the cost of 5 balli 
is of the cost of 15 balls. 

,\ 5 balls : 15 balls : : Rs 8 : required cost 
15x8 

.\ the requiréd cost = Rs —-—■ = Rs 24 

This example is an illustration of what is called direct pro¬ 
por tion. In this case, the two given quantities are so related to each other.; 


that if onc of them is multiplied (or divided) by any number, the other is 
also multiplied (or dtvided) by the same number. 

Inverse Proportion: Consider the following example. 

Ex.: If 15 men can reap a field in 28 days, in how many days will 10 
mcn reap it? 

Soln: Here it will be seen that if the numbeCof men be mereased 2, 3, 
A.,., times, the number of days will be decreascd 2, 3, 4..,, times. 
Therefore, the inverse ratio of the number of men is equal to the ratio 
of the corresponding number of days. 

■ ■ iV : ik : : 28 : the rcquireti numbcr days 

or, 10 : 15 : : 28 : the required number of days 

15x28 

the required number of days - - ** 

Tlie above example is an illustration of what is called Inverse 
proportion. In this case, the two quantities are so related that if one of 
them is multiplied by any number, thè other is di vided by the same 
number, and vice versa. 

Note: The arrangement of figures may create a problem. To overcome 
this, we give you a genero! rule known as the RULE OF THREE. 
The Rule ofThree : The method offmding the 4th term of a proportion 
when the other three are given is called Simple Proportion or the Rule 

ofThree. . , 

In every question of simple proportion, two of the given terms 
are of the same kind, and the third term is of the same kind as the required 

fourth term. e 

Now, we givè the rule of arranging the terms in a question ol 

simple proportion. _ . . 

Rule: I: Denotc the quantity lo be found by the letter x , and set it down 
as the 4th term. * 

II: Of the three given quantities, set down that for the third terni 
which is of the same kind as the quantity;to be found. 

Ili: Now, consider careMÌy.whethcr the quantity lo be found will 
bc greater or less than thè third term; if greater, make the greater 
of the two remaining quantities (he 2nd term, and thè olher lst 
term, bui if less, make the less quantity (he second K.: \ and the 
greater thè lst term. 

. , . Multip lication of means 

IV: Now, the required valile =- , s|ter ^ 
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Rule 0 f-lt!f h ,! VÌDe ' he knowledge abou. proportions and .he 

IIik n ° W S ° VC SOme 0f ±Q exam P Ies which are usually 

solved by thè umtary method. y 

5 1 15books cost Rs 35 , what do 21 books cost ? 

bo\n : This:is an example of direct proportion. Because if thè number of 

oooKs is increased, their cost also increases 

By thè Rule of Three : 

Step I :... :... -... : Required cost 

Step II :... :... = Rs 35 : Required cost 

Step III : The required cost will be greater Ihan thè given cost; so thè 
greatcr quantity will come as thè 2nd terni. Thereforc, 

15 books : 21 books - Rs 35 : Required cost 

Step IV : tlie required cost = — ^ ^ - r s 49 

Ex 2: In a given rime, 12 persons make 111 toys. In thè same time, 148 

Sola* ^ 3rc bC madC H ° W many persons should be employed? 

Step I : ... Number of persons 

Step II :... ;... = 12 : x 

Step IH : The required number of persons is more. 

Hcnce, 111 : 148= 12 :x 

Step IV : 

Ex " 3: ST 8065 Ca " be bUU8hl for Rs l5> how many can bB bought 
Soln : 

Step I :... : ... = ... ; thè required number of mangoes 
Step II :...»... » 192 ; x 

Step III : As the required quantity would he ìess 
15 : 5 » 192 :x 

Step IV: x = liiH = 64 


Step IV : 


= 84 days 


Ex. 4: If 15 men can reap a fiele! in 28 days, in how many days wii) 5 
men reap it ? J 

Soln : 

Step I : ... :... =... ; Required number of davs 
Step II =28 :x 

Step III : The required number of days will be more, since 5 men will 
take more Urne Ihan 15 men. Therefore, 5 : 1 5 = 28 ; x 


Ex. 5: A fori had provisions for 150 men for 45 days. After 10 days, 25 
men left the fort. How long will the food last at the same rate for 
thè remaining men? 

Soln : The remaining food would last for 150 men for (45-10 =) 35 days. 
But as 25 men have gone out, the remaining food would last for 
a longer period. Hencc, by the Rule of Three, we have the 
following relati onship. 

125 men : 150 men = 35 days : the required no. of days. 
the required no. of days = —= 42 days 

Compound Proportion or Doublé Rule of Three 

Ex. 6: If 8 men can reap 80 heclares in 24 days, how many hectares can 
36 men reap in 30 days ? 

Soln : We can rcsolve this problem into two questions. 

lst: If B men can reap 80 hectares, how many hectares can 3 6 men reap? 
8 men : 36 men - 80 hectares : the required no. of hectares 

/. the required no. of hectares = —^— = 360 heclares 

2nd : If360 hectares can bc reaped in 24 days, how many hectares can 
be reaped in 30 days ? 

By the Rule of Three 

24 days : 30 days = 360 hectares : the reqd. no. of hectares. 

/. the reqd. no. of hectares = —^4— 450 

We observe that the originai number of hectares, namely 80, has 

been changed in the ratio forni ed by compounding the ratio ^ and 

The above question can be solved in a single step. We arrangc the 
figures in thè following forni : 

8 men : 36 men - 

: : 80 hect : the reqd. no. of hectares 

24 days : 30 days 

, MultipHcation of means 

M Multiphcation of lst terms 

m 80 x 36 x 30 _ 4 gQ 
8x24 

Ex 7: If 30 men working 7 hrs a day can do a piece of woik in 18 days, 
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SS? w “ 21 »”*»* * *» • da y a. a. -« 

Soln: 21 mcn : 30 men ~\ 

: : 18 days : thc reqd. no. of days 


8 hrs : 7 hrs 


thè rcqd. no. of days = i£* 3Qx Z ^ 22 I 


: 22 days 


Note ; TVo linea of reasoning are used j„ 8 , he sbovo case- 
( 1 ) Lcss men : more days. 

( 2 ) More working hrs : lcss days. 

Ex. 8: If ^ i ncn or24womenor36boysdoapicc e ofworkm 12 davs 

workmg 8 hrs a day, how many mcn must be associatcd with \ 2 
women and 6 boys ,o do another piece ofwork 2 ± times as grea, 

in 30 days working 6 lirs a day ? 

Sofn ; Use ibi reasoning 

(1) More days : lcss mài. 

(2) Less working hrs : more men. 

(3) More work : more men. 

Therefore, by thè Rule of Three, 

30 days : 12 days 

6 hrs: 8 hrs I 15 men : thè reqd. no. of men 


1 work : works 


J = 


15 x 12 x 8 x 2.25 


18 


. . thè rcqd. no. of men 

30 x 6 x 1 
Now, we have, 24 women = 15 men 

’ 12 women = 7.5 men 
And also, 36 boy* = 15 men 

.-. 6 hoys = ~ = | = 2.5 men 

a 12women + 6 boys = 7.5 + 2.5 = 1 0 men 
V O A . 10 = 8 me " must be associated. 

! of “ PrHVÌSÌOncd for 16 "-ceks at thè me 

' • <£ 
s ° |n : VVe use thè following steps in reasoning : 

(1) For more weeks, less men are needed. 
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( 2 ) For less dag, more mcn are needed. 

So, by thè Rule ofThrec 
24 wecks : 16 weeks -, 

:: 2200 mcn : thè rcqd. no. ol days 

33 dag : 45 dag J 

Hence, 2200 - 2000 - 200 men must leave thè garrison. 

Ex. 10 : Two cogged wheels, ofwhich onc has 16 cogs and thè other hàs 
27, work into each other. tf thc latter tums 80 times in three 
quarters of a minute, how often does thè other turn in 8 seconds? 
Soln : Reasoning to be used : 

(1) Less cogs, more turns. 

(2) Less lime, less lums. 


16 cogs : 27 cogs 


45 sec : 8 scc 
By thè Rule ofThrec 
80 x 27 x 8 




80 lums : x turns 


x 


= 24 


16 x 45 

Ex. 11: If 30 men do a piece of work in 27 days, in what timo can 18 
men do another piece ofwork 3 times as great ? 

Soln: Men 18: 30-1 ru.-,.»,, 

I :: 27 : thè rcqd no. of days | 


Work 1 ; 3 


' - Muri; wchJc, iims itayj 


••• thè reqd. no. of days = 77 x . 30 ■ * 3 - 135 days 

18x1 

Ex. 12; If a family of 7 persons can live on Rs 840 for 36 days, how long 
can a family of 9 persons live on Rs 810 ? 

Soln : persons 9: 7 —| _ 


, :: 36 :tlie rcqd. no. of days 
Rs 840:810 J L 


leu rtvory, l&a Jxy$ 


/. thè reqd. no. of days = - * 7 * - 27 days 

9 x 840 

Ex. 13 ; If 1 000 copies of a book of 13 sheets require 26 reams of paper, 
how much paper is required for 5Ó00 copies of a book of 17 
sheets? 
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Solii: Books 1000 : 5000 
Sheets 


1000 : 5000-7 

::26:x 

13 : 17 -I L 


Moie bctoki, more paper 
More shed!, more papei 


'5 :30 “1 
8:9 :: 6 :x 

1 : 10 J 


••• 'he quantily of paper - - 6 *^ Q0x ~ = 170 reams 
1000 x 13 

Ex. 14 : If 6 men caii do a piece of work in 30'days of 9 hours cach, how 
many men will il take to do 10 times thè amount of work if they. 
work for 25 day* of 8 hours ? 

Soln : We need three lines of reasoning in thìs questioni 

(1) Less days, more men (i.e., if a work is lo be fmished in less days, 
there should be more men al thè work). 

(2) Less working hours, more men (i.e., if thè working hour is less, Ihe 
number of persons at work should bc more to complete thè work in a 
stipulated time). 

(3) More work, more men (i.e., if thè work is more, thè number of 
persons should be more so that all thè work can be fmished wrthin thè 
given time). 

Following thè Rule of Three ; 

Step I : Days: ... ... “ 

Hrs : : 6 : thè reqd. no. of men 

Work: ... : 

Step II: The Rule of Three States that : 

(1) To do thè work in less days (25 days) we need more men 
(Reasoning : Less days, more men), hence greatefvalue will go at thè 
second place and smallcr value will go at thè first place. 

Like this : 

Days : 25:30 

(2) The working hours (8 hrs) is less now, so we need more men. 
Thus, thè greater value will go at thè 2nd place and thè smaller value 
will go at thè lsl plape. Like:, 

Hrs: 8 :9 

(3) If therc is more work (10 times) we need more men. Thus, greater 
value will go at thè 2 nd place and thè smaller value will go at thè lst 
place. Like: 

Work: 1:10 

Thus, wc rcach thè stage where all thè blanks in Stop J can be 

filled up. 


Days 25 : 30 
Hn> 

Work 

Now, by thè Rule of Three, we have 
x ^ Third term x Muitiplication of means 
Multiplication of first terrns 
6x30x9x10 

or, x * — 77 —“—-— = 81 men 
25 x 8 x 1 

Now, wc go for thè Rule of Fractions, which is very much 
similar to thè Rule of Three in theory. 

Some Basics of Fractions 

( 1 ) When a fraction has its numerator greater than the denominator, its 
value is greater than one. Let us cali it greater fraction. Whenever a 
number (say x) is multiplied by a greater fraction, it gives a value 
greater than itself. 

For example : 

When 15 is multiplied by y (greater fraction), we get 20 , which 
is greater than 15. 

(2) When a fraction has its numerator less than the denominator, 
its value is less than one. Let us cali it less fraction. Whcnever a 
number (say x) is multiplied by a less fraction, it gives a value 
less than itself 
For example i 

15 x j — 9, which is less than 15. 

Note : We will use the above two basics as well as the reasoning used 
in Rule of Three while solving Ex. 14 by the Rule of Fractions. 
Soln: Slep I : We look for olir required unit. It is the number of men. 
So, we write down the number of men given-in the questi on.It is 6 . 
Slep II : The number of days gcls reduced from 30 to 25, so it will 
need more men (Reasoning : Less days, more men). It simply means 
that 6 should bc multiplied by a greater fraction becausc we need a 

value greater than 6 . So, we bave : 6 x 
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Step III : Fpllowing in thè same way, we see that thè above figurej 

9 \ 

should be multiplied by a ‘greater fractioni.e. f by -. So, we have:j 

o 

, 30 9 
6 x —— x — 

25 8 

Step IV : Following in thè same way, we see that thc above figurej 

should be multiplied by a ‘greater fraction* i.e. by -y. So, we have:| 

. 30 9 10 CT 
6X 25 X 8 X T =81 mcn 

Ex. 15 : In a given period, 9 persons can make 108 toys. How many 

persona are nccded to make 48 toys in thè same perìod ? 

Soln : We see that we require less nuruber of toys. So, less number of j 

persons is needed. It means thè given number of persons should : 

be multiplied by a less fraction. Thus, our answer should bc : 

. 48 . 

9 x-^- = 4 persons. 

Ex. 16 : If 8 men can reap 80 hectares in 24 days, how many hectares J 
can 36 men reap in 30 days ? 

Soln : Step I : The required unit is hectare. so wc write down thè given' 
number of hectares, i.e., 80. 

Step II : The number of men increases, so now they will reap 

more hectares. So, 80 should be multiplied by a greater fraction, 

3ó 36 

i.e., by —. Thus, we have 80 x y. 

Step III : The number of days also increases and hence they will 
reap more hectares. Thus, wc have : 

80 x “p x ~ = 450 hectares. 

PROPORTIONAL DI VISION 

Proportion may be applied to divide a given quantily into parts 
which are proportional ti? thè given numbers. 

Ex.l: Divide Rs 1350 into three shares proportional to thè numbers 2, 

3 and 4. f 


Soln. lst share = Rs 1350 x 


■ l , = 1350 x | = Rs300 
2 + 3+4, _ 9 


2nd share = Rs 1350 x £ = Rs450 
9 \ 


1 


3rd share = Rs 1350 x ^ = Rs 600 

Ex.2: Divide Rs 391 into three parts proportional to thè fractions 

I 2 3 ' 

2’ 3* 4 / 

Soln: Multiplying these ratiòs by thè LCM of thè denominators 2, 3* 

4 namelyl2, we get j ; j : - = 6 : 8 :9 
Now 6 + 8 + 9 = 23 

Istpart = 4-x391 =Ra 102 

2nd part=4,x391 -Rsl36 

3rd pari - ^ x 391 =Rs 1S3 

Note : The third part may also be found by subtracting thè sum of 
Rs 102 and Rs 136 from Rs 391. 

Ex.3 : A certain sum of money is divided among A, B and C'such that 
for each rupee A has, B has 65 paise and C has 40 paise. If C’s 
sitare is Rs 8 , find thè sum of money. 

Soln: Here A : B : C= 100 : 65 :40 = 20:13 : 8 
Now, 20+ 13 + 8=41 
8 

As — of thè whole sum = Rs 8 
41 

8 x 41 

.-. thè whole sum r Rs—-— = Rs 41 

O • 

Ex.4: Divide Rs 1540 among A, B, C so that A shall receive | as much 


Soln 


as B and C together, and B y- of what A and C together do. 

A’s share : (B + Q’s share = 2:9 —■-—(1) 

B*s share : (A + C)’s share “3:11 -.(2) 

Now, dividing Rs 1540 in lite ratio of 2 9 and.3 : 11, 

A’s share - of Rs 1540 = Rs 280 


B’s share 


of Rs 1540 

14 


Rs 330 


.\ C’s share - Rs 1540 - (Rs 280 + Rs 330) = Rs 930 
Ex.5: Divide 581 into three parts such tliat 4 times thc first may be equal 
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to 5 times thè second and 7 times tlie third. 

Soln: 4 times thè lst part = 5 times thè 2nd = 7 times thè 3rd= 1 (sayj| 

/. lst part = 2nd part = ^ ,3rd part = y 

1 st part : 2nd part : 3rd part = ~ : j : --35:28:20 

Now, divide 581 in thè proportion of these numbers. 

Note: Remember tliat for such questiona, thè three parts are in thè 
proportion of thè reciprocals of thè numbers 4, 5 and 7. 

Ex. 6 : Divide Rs 2430 among tliree persons A, B and C such that if thei 
shares be diminished by Rs 5, Rs 10, Rs 15 respectivcly, 
remainders shall be in thè ratio 3:4:5. 

Sola: Rs 2430 - (Rs 5 + Rs 10 + Rs 15) « Rs 2400 
Dividing Rs 2400 in thè ratio 3 : 4: 5, we get 

A's sharc - -—~—- of Rs 2400 + Rs 5 » Rs 605 


B’s share = 


3+4+5 

4 

3 + 4 + 5 
5 


of Rs 2400+ Rs 10 = Rs 810 


C’s share = -- ofRs 2400 + Rs 15 = Rs 1Ò15 
3 + 4 + 5 

Ex.7: Divide Rs 1320 among 7 men, 11 womcn and 5 boys such tha 
each woman may bave 3 times as much as a boy, and a man a 
much as a woman and a boy togcther. Find how much each person 
receives. 

Soln: 1 man = 1 woman + 1 boy 
1 woman " 3 boys 
1 man = 4 boys 

7 man : 11 women : 5 boys = 28 boys : 33 boys : 5 boys 
= 28:33:5 

Dividing Rs 1320 in thè ratio of28, 33 and 5, wc have 
28 

7 men's share = — x 1320 = Rs 560 
oo 

1 man’s share = = Rs 80 

4 boys’ share = Rs 80 (As 1 man = 4 boys) 

1 boy’s share *=■ Rs 20 
and ! woman’s share = 3 x Rs 20 * Rs 60. 


E.v.8: How many one-rupee coins, fifty-paise coins and twenty-five- 
paisc coins of which thè numbers are proportional to 2^, 3 and 
4, are together worth Rs 210? 

Soln: fiere 2 j : 3 :4 - 5 :6: 8 

Thcir proportional value - 5 x 1: 6 * : ^ x 4 =5:3:2 

Now, 5 + 3 + 2=10 

. thè value of rupees = ~ of Rs 210 = Rs 105 
The value of fifty-paise coins - of Rs 210 = Rs 63 

The value of 25-paise coins = of Rs 210 = Rs 42 

Thcrefore, there are 105 rupees, 126 fifty-paise coins and 168 twenty- 
fivc paisc coins. 

Miscellaneous Examples 

Theorem : If in x litres misture of milk and water, thè ratio of milk 
and water is a : b, thè quantity of water <0 be added In order 

.. _. e „ x(^d - bc) 


to make this ratio c : d Is 


c(a + b) 


Proof : Quantity of milk in thè mixture =-—. a 

a + b 

Quantity of water in thè mixture =. b 

a + b 

Suppose we added y litres of water to get our required ratio 
(c : d). Then we have 


” ax ( bx 'l j 

aTbJ : [àTb y J" d 

a + bj ^ a + b J 


ax 0 x(ad - bc) 

or,-= - or, y = ; , % 

bx + y(a + b) d (a + b)c 

Note : The above result is very sy stemati c. They should bc remembered. 

It saves a lot of time. 

Ex. 1: In 40 litres mixture of milk and water thè ratio of milk and water 
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is 3 : l.’How much water should be added in th&mixture so th 
thè ratio of milk to water becomes 2 : 1 ? 

Soln : Solving thè above question by thè direct fòrmula given in thè 
above theorem : 

The quantity of water to be added to get thè requircd ratio: 

= 40(3xl-lx2) = 4Q =? 

(3 + 1)2 8 

Note : The above solution can be verified as follows : 

40 

In 40 litres of mixture, milk = --x 3 « 30 litres 

3 + l 

v and water - 40 - 30 = 10 litres. ' 

5 litres water is added; so in thè new mixture, milk is 30 litres an 
water is 10 + 5 = 15 litres. 

Thus, thè ncw ratio is 30 : 15 = 2: 1. This ratio is thè same ag 
given in thè question. 

Ex. 2: In 30 litres mixture of milk and water, thè ratio of milk and water 
is 7 : 3. Find thè quantity of water to be added in (he mixture iu 
order to make this ratio 3 : 7. 

Soln : Following thè same theorem, wc bave, 

T . . 30(7x7-3x3) \ 

The reqd. answer = — i - — 4 = 40 litres 

3(7 + 3) 

Note : The above question is thè special case of thè above mentioned 
theorem. Here, wc see that thè fìrst ratio is reversed in thè second 
case That is,va : b becomes b : a in thè new mixture. Moreover 
thè total quality of initial mixture equals thè denominator 
[c (a + b)]. In this case, thè water to be added = a 2 - b 2 
Theorem : A mixture contato milk and water in thè ratio a : b. If x 
litres of water Is added to thè mixture, milk and water betoni e in thè 
rafio a : c. Then thè quantity of milk in thè mixture is given by 

aX and that of water is given by -^ x 
c — b c — b 

Proof: Let thè quantity of mixture be M litres. 

Then thè quantity of milk = fitrés. 

a + b 

and thè quantity of water =-litres: 

a+b 

When x litres of water are added to thè mixture, we have 
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aM bM 


-+ x = a : c 


a + b a +b 

aM bM + x(a + b) 
a+b a+b 


or. 


a : c or, 


aM 


bM + x(a + b) c 

or, cM = bM + x(a + b) /. M - 7 - “^ 

> (c - b) 

Thus, thè quantity of milk in thè mixture 
aM ax (a + b) ax 
a + b (a + b)(c - b) c-b 
Similarly, thè quantity of water in thè mixture 
bM _ bx(a + b) _ bx 
a+b (a + b)(c - b) C - b 

Ex. 3 : A mixture contains milk and water in thè ratio of 3 : 2. If 4 litres 
of water is added to thè mixture. milk and water in thè mixture 
become equa!. Find thè quantìties of milk and water in thè mixture. 
Soln : Ifwe wantto solve thè above question by thè theorem stated above, 
we will have to change thè form of ratios to a : b and a : c. In thè 
above question, thè initial ratio is 3 : 2. Thus, to equate thè 
antecedenti of thè latio, we wrìte thè second ratio as 3 : 3. Then 
by thè above direct formula : 

The quantity of milk - = 12 litrcs 

2x4 

and thè quantity of water *= -j—j = 8 litres: 

Ex. 4 : A mixture contai^ milk and water in thè ratio of 8 :3. On adding 
3 litres of water, thè ratio of milk to water becomes 2:1. Find 
thè quantity of milk and water in the mixture. 

Soln : To follow the above theorem, we change the ratios in the form 
a : b and a : c. Then the ratios can be written as 8 : 3 and 8 : 4. 

Thus, the quantity of milk in the mixture = -—- = 24 litres 

3x3 

and the quantity of water in the mixture = ^ = 9 litres. 

Theorem : If two quantìties X and Y are in the ratio x : y. Then 

X + Y : X - Y :: x + y : x - y 

Proof : The above theorem can be proved by thè mie of componendo- 

divìdendo. 
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We are given that ^ = ~ 

Then, by thè rule of componendo-dividendo ; ^ 1 ^ = x + ^ 

X-Y x-y 

or, X + Y:X-Y::x+y:x-y 

Ex. 5: A sum of money is divided between two persona in thè ratio of 
3 : 5. If thè sitare of one persoti is Rs 20 less than tliat of thè other,J 
find thè sum. 

Solo : By thèabòvetheorem : Sum= |x 20 = RsS 0 l 

Note : The above question can also be solvedas fòllows (this method is! 
similar to thè above theorem): 

5-3 s Rs 20 /. 5 + 3= “*x{5+3) = Rs80 

Ex. 6 : The prices of a scooter and a moped are in thè ratio of 9 : 5. If a 
scooter costs Rs 4200 more than a moped, find thè price of thè ; 
moped. 

Soln : Follòwing thè method mentioned in thè above note, we have. 


9 - 5 ■ Rs 4200 


4200 

9-5 


x 5 = Rs 5250 


Theorem : In any two two-dimensional figure, if thè corresponding 
sides are in thè ratio a : b, then their areas are in thè ratio a 2 : b 2 . 
Proof : To prove thè above theorem, wc take thè case of a rectangle, This 
will be trae for every other two-dimensional figure also. 
Suppose we have a rectangle whose sides are x and y. 

We are given that thè sides of another rectangle are in thè ratio 

a : b, therefore, Ihe sides of second rectangle are — x and — y. 

a a 


Therefore, thè ratio of thè two areas 


h 7 7 

xy : '-z xy = a* : b z 
à 


Ex. 7; The sides of a hexagon are enlarged by three times. Find thè ratio 
of thè areas of thè new and old hexagons. 

Solo: Following thè above theorem, we see that thè ratio of the corre¬ 
sponding sides of the two hexagons is a : b = 1: 3. 

Therefore, the ratio of their areas is given by 


a : b* 


l 2 : 3 2 


1 : 9 . 


Ex. 8 : The ratio of thè diagonals of two squares is 2 : 1. Find the ratio 


of their areas. 

Soln: We should follow thè same rule when the ratio of diagonals .is 
given instead of the ratio of sides. Thus, the ratio of their areas - 
2 2 :1 2 = 4:1. 

Ex. 9: The ratio of the radius (or diameter or circumference) of two 
circles is 3 ; 4. Find the ratio of their areas. 

Soln : Following the rule, we bave, 

ratio of their areas = 3 2 .4 2 - 9 : 16. 

Note : The above mentioned theorem is trae for any two-dimensional 
figure and for any measuring length related to that figure (see 
Examples 8 and 9). 

Theorem : In any two 3-dimensional figure, if the corresponding 

sides or other measuring lengths are in the ratio a : b, then their 

volunies are in the ratio a 3 b 3 . 

Ex. 10: (a) The sides of two fcubes are in the ratio 2:1. Find the ratio of 
their volumes. 

(b) Each side of a parallelopipe is doubled find the ratio of volume 
of old to new parallelopipe. 

Soln : (a) ’fhe required rado - (2 ) 3 : (l ) 3 = 8 : 1 
(b) The required ratio = (1 ) 3 : (2 ) 3 =1:8 

Theorem : The ratio between two numbers is a : b. If each number 

be ìncreased by x, the ratio becomes c : d. Then.. 


Sum of the two nunibers = 


x (a +b){c - d) 


ad -bc 


Difference of thè'two numbers = 


_ x (a - b) (c - d) 


ad -bc 


xafe-d) , xb (c -d) 
And the two numbers are given as ^ and ^ ^ 

Proof : Let the sum of the two numbers be X. 


Then the numbers are 


aX 


and 


bX 


a+b. a +b 

Now, when each number is ìncreased by x then 

aX bX _. 

a+b a+.b 


or, 


aX +x(a + b) . bX + x(a +b) =Q . ^ 


à + b 


a+b 
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or, 


aX 4- \U 4- b) c 
bX +- x(a + b) d 


^_ x(a + b)(c-d) 
ad - bc 


And thè numbers are an< j J>X_ ^ xb(c - d) 

ad - bc a + b 


i + b 



thc diflerence of thè two numbers = 


ad - bc 
_ x(a - bXc - dì 

Ex. 11: The ratio between two numbers is 3 : 4.V each number be 
mcreased by 2, thc ratio becomes 7 : 9. Find thc numbers. 

©Olii : hollowmg thè above theorem, thè numbers are 

—- 3(7 - “ 9) and^g^- 
3 x 9 - 4 x 7 3 x.9 -4x7 

or, 12 and 16 . 

Ex. 12: The ratio between two numbers is 3 : 4. If each number be 
'ncreased by 6, thè ratio becomes 4: 5. Find thè two numbers. 
Solu : The above question may bc considered as a spermi case, of thè . 
above theorem where c - a = d - b 

k lt tA f Sy t0 ^; lin « uiah th ' s typ* of question. in such a question, 
there should be a umform mcrease in ratio, i.e., thè antecedetti and 
consequent js mcreased by thè same value. 

In thè above question, we see Ihat both thè antecedetti and thè 
consequent are mcreased by 1 each, and thè numbers are increased by 
o. Tnerefore, wc may say that 
1=6 x 

or, 3 ^ 3 x 6 = 18 and 4= 4 x 6 = 24 
Thus thè numbers are 18 and 24. 

Note s CI) The above generai formula also Works for thè above example 
(hx 12). Il is suggested that you apply that metliod because that 
metliod js uni versai and you should be familiar with il. 

(2) The above question may be rewritten as : 

. J- , Thc \ alìo ° rtwo r^mbers is 4 : 5. If each of them is dccreased 
by 6, thè ratio becomes 3 : 4. Find thc two numbers. 

Apply thè same rulc in this case also. 

Ex. 13: The studente in three classcs are in thè ratio 2:3:5. If 20 studente 
are mcreased in each 'class, thè ratio changes to 4 : 5 :7. What was thè 
total number of studente in thè three classes beforc tire increasc ? 
i«oIn : in thè above question also, we see that each temi increases by thè 
same value. That is, 

4*2 = *5-3 = 7- 5 = 2. Thus, we have 
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y x 10 - 100 studente. 


2 = 20 

(2 +3+ 5)i 

Theorem : The incomés of tw o persons are In thè ratio a : b and their 

expenditures are in thè ratio c : d. If each of them saves Rs X, then 

.. . . . . Xa(d-c) .Xhid-c) 

their ineomes are given by — f ^ and —-— 

ad - bc ad - bc 

Proof : Try this yourself, becausc thè proof for this theorem is similar 
to thè above theorems. 

Ex. 14: The ineomes of A and B are in thè ratio 3 : 2 and their 
expenditures are in thè ratio 5 : 3. If each saves Rs 2000, what is 
their income ? 

Sola : According to thè above theorem, 
a : b - 3 : 2 (Income) 
e : d - 5 : 3 (Expenditure) 

X = 2000 (Savings) 

. ... Xa(d - c) 

Therefore, A s income = —- v 

ad-bc 


Rs 12,000 


2Q00 x 3 x (3 - 5) 

3 x 3-2 x 5 

. n . . Xb(d - c) _ 2000 x 2 x {3 - 5) p - nm 

ad - bc 3 x3 -2 x 5 

Note : Is If we are asked to find thè expenditure, we have two options: 

(1) Expenditure = Income - Saving 

Thus, A’s expenditure = Rs (12000 - 2000) = Rs 10,000 
and B’s expenditùre - Rs (8000 - 2000) — Rs 6,000. 

(2) The direct fonnuta is given by : 

Xc(b - a) 

ad - bc 

Xd(b - a) 

B’s expenditure = —f—;— 
ad - bc 

II: If you note earefully, you will see thè similarity between thè direct 
formula for income and expenditure. 

Ex. 15r The ineomes of Rum and Shyam are in thè ratio 8: 11 and their 
expenditures are in thè ratio 7 :10. If each of them saves Rs 500, what 
are their ineomes and expenditures ? (Onfy by thè direct formula) 
Soln : Using thè theorem : 

a : b = 8 : 11 (Income) 


A’s expenditure^ 
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c : d = 7: 10 (Expenditure) 

X = Rs 500 (Savings)’ 

Ram’s income = = ^ 

ad-bc .80-77 KS4WU 

Shyam'sincome ~ 7 > -».»00 

ad-bc 80-77 

Ram’s expenditure = . Rs 3500 

ad — bc 80 — 77 

Shyam’s expenditure = Xd fe~ a ^ - - 5Q0 * 10 ~ 8 Ì = d< 

ad - bc 80- 77 ™ 

5000 

Note : It is very easy to remember thè above formulae. To be more 
familiar with these, you need only good practice. Use them when- 
ever you find such a qnestinn. You need not write thè formula each 
timc, but do only thè digitai values for calculations. You will get 
thè answer within seconds. 

Theorem : If thè ratio of any quantities be a : b : c : d, then thè ratio 
of other quantities which are inversely proportional to that is given 
byi.ì.ì.I 
a b c d 

Ex. 16: The speed of three cars are in thè rado 2:3:4. What is thè ratio 
among thè times talcen by these cars to trave! thè same distancc ? 

SoIji : W e know that speed and time taken tare inversely proportional to 
each other. That is, if speed is more thè time taken is losx and vice 
versa. So, we can apply thè above theorem in this case. 

Hcnce, ratio of time taken by thè three cars -l 

2 3 4 

Now, mulliply each ffaction by thè LCM of denominators Le., 
thè LCM of 2,3,4, i.e., 12. So, thè required ratio is given by 
il.12.J2 . . _ 

2 ' 3 • 4 6 - 4 - 3 

Ex, 17: The same-type of work is assigned to three groups of men. The 
ratio of persons in thè groups is 3 : 4 : 5. Find thè ratio of days in 
which they will complete thè works. 

Soln : We see that in this case also, man and days are inversely propor¬ 
tional to each other. So, thè above rule can be appìied in this case 

/ also. Therefore, thè required ratio is - : - : - 

3 4 5 


Multiplying thè above fractions by thè LCM of 3, 4 and 5, i.e., 


60, we have, 


60 60 60 


= 20: 15: 12 


3 4 5 

Theorem : If thè sum of two numbers is A and their difference ls a, 
tlien thè ratio of numbers is given by A + a : A - a 
Proof : Let thè two numbers be x and y. 

Then we have, 

X + y = A -(1) 

and x - y = a -(2) 

(I) + (2) gives 2x = A - a 
A + a 


x = 


(I)-(2) gives 2y 
A - a 


A-a 


Now, thè ratio of two numbers 
A + a A-a 


= x:y = 


A + a: A-a 


2 2 

Ex. IS: The sum of two numbers is 40 and their difference is 4. What is 
thè ratio of thè two numbers ? 

Soln : Following the above theorem, thè required ratio of numbers 
= 40 + 4:40-4 = 44:36 = 11:9 
Theorem : A number which, when added to the terms of the ratio 

a: b makes it equal to the ratio c : d is ad ” bc 


c-d 

a+x 
b + x. 


Próof : Let the required number be x, then 

or, ad + dx = bc + ex 
or, x(c - d) = ad - bc 

ad - bc 

/. x =- 

c-d 

Ex. 19: Find the number which, when added to the terms of the ratio 
11 : 23 makes it equal to the ratio 4:7. 

Soln : Following the above rule : 
a : b= 11: 23 
c : d = 4 : 7 

the required numbers„ 11 x 7-23 x4 

c-d 4-7 (-)3 
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Theorem : A number which, wheu subtracted frolli thè tcrms of thè j 
ratio a: b niakes Jt equal to thè ratio c : d is 


bc - ad 
c — d 


Proof : Try it yourself. / 

Ex. 20: Find thc number which, when subtracted lrom thè lenns of thè 
ratio 11:23 makes it equa! to thè ratio 3 : 7. 

Soln : Here, a : b = 11 : 23 
c : d = 3:7 


thè required number = 


bc - ad 23 x 3 - U x 7 


c-d 3-7 4 

Ex. 21: The contente of two vessels containing water and milk are in thè 
ratio 1:2 and 2 :5 are mixed in thè ratio 1:4. The resuiting mixture 

will have water and milk in thè ratio_. 

Solili Change thè ratios into fractions. 

Water 

1 

3 

2 
7 


Vessel I -r 


Vessel II =: 


Milk 

2 

3 

5 

7 


From Vessel I, - is taken and from Vessel II, - is taken. 


Therefore, thè ratio of water to milk in thè new vessel 


1 12 4 N 

3 X 5 + 7 X 5 




2 15 4 

J X 5 + 7 X 5 


31 :74 


31 . 74 
Ì05 ' 105 

Ex. 22: The ratio of À’s and income last year was 3:4. The ratio 

of their own incomes of last year and this year is 4 : 5 and 2 : 3 
respectively. If thè tota! suin of their present incomes is R s 4160, 
then find thè present inconte of A. 


Soln : The ratio of present incomes = 3 




= f ; f=30:4 8 = 5 


4160 


A’s present income = —- x 5 = Rs 1600 

5 + 8 

Ex. 23: Three glasses A, B and C with their capacities in thè ratio 

2 : 3 : 4 are filled with a mixture of spirit and water. The ratio of 
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Soln 


spirit to water in A, B and C is 1 : 5, 3 : 5 and 5 : 7 respectively. 
lf thè contente of these glasses are mixed together, find thè ratio 
of spirit to water in thè mixture. 

: A : B : C 

2:3:4 
x Sp : W = 1 : 5 3:5 5:7 
Wlien they are mixed, thè ratio of spirit to water 
1 „ 3 5 


= 2x 


2 x 


1 + 5 


.3 x 


3+5 


+ 4 x 


5 + 7 


—— + 3 x —— + 4 x —-— 
1+5 3+5 5+7 


"5 15 7 25 47 _ - • . _ 

=t : y- 25 - 47 


n 9 5) 

v_ 3 + 8 + 3 J v 

Ex. 24: 465 coins consist of nipee, 50 paise and 25 paisc coins. Their 
values are ir thè ratio 5:3:1. Find (he number of each coin. 
Soln : The ratio of number of coins 


c 100 . 100 . 100 .... 
= 5 x ìw : 3 *ir lx ^ 5 - 6 - 4 


thè number of one-nipcc coins - 


465 


.5 + 6 + 4 


x 5 - 155 


The number of 50P coins 


The number of 25P coins 


465 


5 + 6 + 4 
465 


x 6 - 186 


x 4 = 124 


5 + 6 + 4 

Ex. 25: A sum of Rs 11.70 consiste of mpee, 50 paise and 5 paisc coins 
in thè ratio 3 : 5, : 7. Find (he number of each kind of coins. 

Soln : This question is ditferent from Ex. 24. 

In Ex. 24, tltè ratio of values were jjjiven but in this case, thè ratio 
of^numbers is given. Now, thè gi.Veh ratio of numbers is to be 
changed in thè ratio of values. (Whereas in thc Ex. 24, thè ratio 
ofl values was ehanged into ratio of numbers.) 

V thc MIO Of values = 3 * : 5 * WO : 7 * ìw ' 

- 300 : 250 : 35 = 60: 50 : 7 

11.70 

,\ thè vaine of 1 -rupee coins 


60 + 50 + 7 


x 60 = 6 or 6 coins 
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The valileof 50P coins ■ n _ 20 ■- x 50 = 5 or 10 coins 
60 + 50 + 7 

The value of 5P coins = —— x 7 ^ n 7 
60 + 50 + 7 

or 0.7 x 20 = 14 coins 

Ex. 26. One year ago, thè ratio between Laxman's and Gopal’s salaries 
was 3 : 5. The ratio of their individuai salaries oflast year and 
present year are 2 : 3 and 4 : 5 respectively. If their total salaries 
for thè present year are Rs 4300, fmd thè present saiary of Laxman. 
Soln : The ratio of Laxman’s saiary for (he two years ^2:3 
The ratio of Gopal's saiary for thè two years = 4 ; 5 
We are also given that thè ratio of their saiary during thè last year 

Now, we change thè antecedents (2 and 4) of thè fìrst two rados 
so that thè antecedent in thè tirsi becomes 3 (antecedent of thè 
thii-d ratio) and thè antecedent in thè second becomes 5 (consc- 
quent of thè third ratio). 


Thus,2:3=- -3 :y 


and 4 






Now, it is clear that thè ratio of their salaries for the present 


9 25 

ÌS 2 ; T =,8:25 


year 


thè present saiary of Laxman = — x 18 - Rs 1 XQQ 

18 + 25 

Note : You should understand thè above method clearly. Once you do 
that, you need very few calculations to reach the answer. 

Whal happcns when you are given: 

"Thv present ratio between their salaries is 18:25, and the ratios 
of their individuai salaries for the two years is 2 : 3 and 4 : 5 
Their total saiary for last year was Rs 3200. And you are osked 
tojhid the sa!ar}> of Laxman for last year . " 

Now, we do the same for the conscquents: 
2:3=2x6:3x6=12: 18 
4:5 = 4x5:5x5=20: 25 

Thus, the ratio of their safarics last year was 12 : 20 - 3 : 5 


f 
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/. Laxman’s saiary last year = 


3200 
3 + 5 


X 3 -Rs 1200. 


Rx. 27: A buckct contains a mixlurc of two liquids A and B in the 
proportion 7 : 5. If 9 litres of the mixturc is replaced by 9 litres of 
liquid B, then the ratio of thè two liquids becomes 7:9. How mudi 
of thè liquid A was there in.the bucket? 

Soln: Detailed Method; 

Suppose the two liquids A and B are 7x litres and 5x litres 
respectively. 

Now, when 9 litres of mixlurc are taken out. 


A remains 7x - 9 


7 + 5 


= 7x- 


and B remains 5x - 9 


7 + 5 


= 5x- 


9x7 

12 

9x5 


7x - I litres 


12 


when 9 litres of liquid B are added, 


5x - litres. Now, 


7x - — 


or, 


- 21 
?X ~T 

5x + 9 
4 




-f-+ 9 = 7 : 9 


= | or, 6 Jk - - 35x - “• + 63 


or, 28x = ~p-+ 63 = 21 + 63 = 84 

4 4 


84 7 

ot - x = 28 -3 


7x = 7 x 3 “21 litres 


Quicker Method: If we ignore the intermediate steps, we fmd a formula 
which is fast-working as well as casier lo remember. 

Ist ratio = 7:5,2nd ratio = 7:9 
D = Differeuce of oross-produets of ratina - 7 x 9 - 7 x 5 

= 63-35 = 28 

Now, the formula is: 

Cpmmon factor of fìrst ratio 
Quantity Replaced 


Quantity Replaced + 
Sum of terms in 1 st ratio 

r-v . 


Quan tity replaced x temi A in 2nd ratio 
. D 
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.[9*71 9 9 = 36 

t 7 + 5j [ 28 J 12 + 4 12 J 
/.'"Quantity of A = 7 x 3 =21 litres. 

Similarly, quantity of B = 5 x 3 = 15 litres. 

Ex. 28: The employer decreases thè number of his employees in thè rati< 
10 : 9 and incrcases their wages in thè ratio 11 : 12. What is th 
ratio of Iris two expenditures ? 

Solo: The requifed ratio = 10 x 11 : 9 x 12 = 55 : 54 
Ex. 29. A vessel contains liquids A and B in ratio 5 : 3. If 16 litres of thv 
mixture are removed and the sanie quantity of liquid 13 is added,. 
thè ratio becomes 3: 5. What quantity does thè vessel hold? 
Solo: Detailed Method: 

Suppose the vessel contains 5x litres and 3x litres of liquids 
and B respectively. 

The removed quantity contains x 5 - 10 litres of A and 


5+3 

16 - 10 = 6 litres of B. Now, 

(5x -10) : (3x - 6 + 16)-3 :5 

or, ; X or, 25x - 50 = 9x + 30 


or, 16x = 80 .. x = 5 


3x + 10 ~ 5 
The vessel contains 8x =» 8 x 5 = 40 litres. 

Quietar Method: When the ratio is reversed (i.e., 5 : 3 becomes 3:5),. 
we cap use the formula: 

Total quantity —-y x Quantity of A in thè removed mixture 

5 3 

64 

— “x 10 = 40 litres. 

iVote: When the liquid B is used as a filler, thè quantity of A is uséd in 
the formula. 

Ex. 30: If (a + b) : (b + c) : (c + a) = 6:7: 8 and a + b + c= 14,thenfind 
a : b : c and the value of a, b and c. 

Soln: We shonld know that 

a + b = ÌT7T8 f(a + b) + (b + l;) + (a + c ) 1 

6 [2(atb4c)] =“ x 28 = 8 


21 


Similarly, b + c 




8 32 

and a + c = —x28=y 

Now, a = [(a + b + c)-(b + c)] = 14-y- = y- 

Similarly, b = 14 - y- = -y and c = 14 - 8 = 6 

Thus, a « y, b = y and c = 6 

a:b:o-y:y:6-14: 10:18-7:5:9 

Quicker Method: (a + b) : (b + c) : (c + a) = 6 : 7 : 8 

Now, [(a i b) + (b + c) + (c + a)] :(a + b):(b + c):(c + a) 
= (6 + 7 + 8) : 6 : 7 : 8 

or, 2 (a + b + c) : (a + b) : (b + c) ; (c + a) = 21 : 6 : 7 : S 
or (a -4- b c) : (a + b) : (b + c) : (c+-a) * 10.5 : 6: 7 : 8 
Now, a : b : c = (10.5 - 7) : (10.5 - 8) : (10.5 - 6) 

■ 3.5 :2.5 :4.5 * 7 :5 : 9 

14 ^ 14 

.. a «- - i = —~ 

7+5+9 3 

14 . 10 

b --X5= — 

7 + 5 + 9 3 


14 


x 9 = 6 


7+5 + 9 

EXERCISE 

1. Form thè compound ratio of the ratios 45 : 75, 3 : 4, 51 : 68 and 
256:81. 

2. If A : B = 6:7 and B : C = 8 : 9. find A : 13 : C. 

3. The suiti of two numbers is 20, and their di fference is 2y. Find 
the ratio of thè numbers. 

4. If 0.7 of onc number be equal to 0.075 of another, what is the ratio of 
thè two numbers ? 

5. Find a Ixaction which shall bear the same ratio to y- that y does to - 

6. Two sums of money are proportional to 8:9. If the first is Rs 20, what 
is the other ? 



258 


QUICKER MATH 


f 


7. Find two numbers in thc ratio of 5 ~ to 5 sudi that when each is 

1 2 
diminished by \2—, they shall become in thc ratio of to 3. 

8. Divide 37 into two parts such that 5 times one part and 11 times thè other 
are together 227. 

4 

9. Find a ratio equal to — whose antecedent is 9. , 

10. Find thè value of x in ihe folowing proportious 
©5 :15“2 : x. (11)75 : 3-x: 9. 

11. Calculàte a fourth propoitional to thè numbers : 

(i) 1,2,3. (il) 490, 70,69. (ni) 2.5, 1.5, J -5. 

12. If 30 men do a piece of work in 27 days, in what time can 18 men 
do another picce of work 3 times as great? 

13. When wheat is Rs 1.30 per kg, 60 men can bc fed for 15 days at a 
certain cost. How many men can be fed for 45 days at thè same cost, 
when wheal is Re 1 per kg? 

14. If a family of 7 persons can live on Rs 840 for 36 days, how long can 
a family of 9 persons live on Rs 810? 

.15. If 5 horses eat 18 quintals of oats in 9 days, how long al thc same 
rate will 66 quintals last for 15 horses? i 

16. If 1000 copies of a book of 13 sheets require 2G reams of paper, how 
much paper is required for 5000 copies of a book of 17 sheets? 

17. If thè carriage of 810 kg for 70 km costs Rs 45, what will be thè 
cost of thè carriage of 840 kg for a distance of 63 km at half thè for- 
merrate?" 

18. If 300 men can do a piece of work in 16 days, how many men 
would do ^ of thè same work in 15 days? 

19. Divide Rs 324.36 into three parts in thè proportion oi'5 : 6: 7. 

20. Divide Rs 53.95 beiween A, B and C such that A gets thrice as much 
as B, and C one-third as much as B. 

21. Divide Rs 91.30 between A, B and C such that A gets 1- times as 
much as C and B 2^ tfmes/às much as C. 

22. Divide Rs 625 among A, B and C such that A gets ^ ol B’s sliare 
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and C gets ^ of A’ s share. 

23. Divide Rs 99 among A, B, C such that A may gel 5 times as much as 
B, and C gets \ of what A and B together get. 

24. Divide Rs 355 into three parts such that three times thè first part may 
be equal to Uve times thè second and seven times thè third. 

25. A body of 7300 troops is formed of 4 battalions, so that - of thè first, 

| of thè sccond, | of thè third and | of thè fourth are all composed of 

thè same number of men. How many men are therc in each battalion? 

26. The estate of a bankrupt person worth of Rs 21000 is to be divided 
among tour creditors whose debts are — A’s to B’s, as 2 :3, B’s to C’s 
as 4 : 5, C’s to D’s as 6 : 7. Wliat amounl must each reccive ? 

27. How many one-rupee coins, 50 P coins and 25 P coins, of which thè 

numbers are proportiona! to 4,5 and 6 are together worth Rs 32 ? 

28. A sum of Rs 3115 is divided among A, B and C such that if Rs 25, 

Rs 28 and Rs 52 be diminished from th.eir sharcs respectively, thè 
remainders shall be in thè ratio of 8 :15 : 20. Find thè share of each. 

29. What must be added to two numberes that are in thè ratio of 3 : 4, so 

that they bccome in thè ratio 4:5? 

30. Find thè number which, when subtracted from thè terms of thè ratio 

19 : 23 makes it equal to thè ratio of 3 :4. 

31. An employer reduces thè number of bis employees in thè ratio 9: 8 

and increases their wages in thè ratio 14 :15. State whether his bill of 
total wages increases or (Jccreases, and in what ratio. 

32. Rs 50 is divided among 6 men, 12 women and 17 boys so that 2 men 

get as much as 5 boys and 2 women as much as 3 boys. Find thè share 
of a boy. 


ANSWERS 


. 45 3 51 

1 -75 X 4 X 68 


2. A 


B 

B : C 

A : B : C 


256 16 .. 

*-8T“ 16:15 

- 6 


7 
8:9 
6 x 8 : 7x 


7 x 9“48 : 36: 63 


I 
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3. Ratio = 


*♦} 

= 1 ' 


22.5 

17.5 


“5 , 2 = 9.7 

175 7 


4. We havc, 0.7x-0.075y 

.x = &Q75_ t= 75_ = 2_ = 
‘ ’ y 0.7 700 28 


x — 


55 


or, 


40 

7 ‘ 


25 

2 


or. 


< 25 

5x -y 

40 x.9x 


275 


225 ... 

T = 55x ~2 


385 -360 
or,-rH—x 


50 ~i 

■y or, x = 7 


40 


Theréfbre, thè niimbcrs are -y x 7 and 5x7 or 40 and 35. 

Qulcket Method : 

This question can be simplified if we change thè forni of ratio as 
.. follow: ’ 

5 40 7 11 

5y:5 = y : 5 =40: 35 = 8:7 and 3j : 3 = y : 3 - 11 : 9 

Common factor = _ ?2 501 9) _ _ $ 

7 x 11 -8x9 

Thus, thè numbers are 8 x 5 and 7x5 
or 40 and 35. 

8 . x + y = 37 
^x +1 ty = 227 

Solving these twu equalions, x = 30 and y - 7 
4 9 45 _• 45 


9 -r* ot ’ x= t 

10 .,i,x = -^ = 6 


Thercfore. ratio = 9 : — = 4 : 5 
4 


(ii)x = 


75 x 9 


225 


11. (i) 1 :2::.3;x 


2x3 . 

.. x = —— = 6 


(ii) 490 : 70 : : 69 : x 

W.-Mè ^"09 


x = 


7 0x69 60 

490 “ 7 


12. By thè Rule of Proportion : 

18 men : 30 men 

;i 27 : thè reqd. no. of days 

1 work : 3 work 

30x3x27 ... , 

Answer —- — -= 1 j5 days. 

By rule of Fraction : 27 1 77 1 ( 7 1 = 135 days. 


- 27 i(i 


l3 ' 60 ®W = 26men . ' • ' 

Note : I: Put The numher of men (given) as you<are asked tO'fmd thè 

numberofmen. . ; • 

II: When thè number of days increases, less persons còuld be ted, 
so multiply by a less-than-one fraction, i.e. f 
IO: Since price decreases, more persons could be fed. Hcncc, 
multiply by a more-than-one fraction i.e., pyj 


14 


• 36 (l)(S) =27da ^ 

Follow thè same reasoning as in Q. 13. 
5 


.,9lf 


15 


= 11 days 


16. 26 I|??r-lfili- 170 rcams 


1000 13 


17 . 


4 s ( m ) fèti rii - 
I^SIO J |^70j.^2J “ 


Rs 21 


18. 300 lyfj jjj.= 80 men. 
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19. Three parts are 


324.36 . 324.36 

x 5, 


*ó> 


324.36 
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x 7. 


18 ’ 18 ’ 18 
- 18.02 x 5, 18.02 x 6, 18.02 x 7 = Rs 90.10, Rs 108.12, Rs 126.14 

20. A : B = 3 : 1 

-* B-: C-3 :1 ' 

A;B:C = 3x3:1 x3: 1x1=9: 3:1 
Now, thè process is thè same as in Q. 19. 

21. A : C = 3 :2 
C : B = 2 : 5 

/. A : C : B - 3 x 2 
A : B : C” 3 : 5 

22. A : B = 2 : 9 => B 
A : C = 4 : 3 

B:A:C = 9x4:2x4:2x3 = 36:8:6 = 18:4:3 
or, A : B : (J « 4 :18 :3 

Note : We have written thè ratios in such a way that thè consequent o 
thè first ratio and thè antecedetti of thè second ratio are thè same; 


16 r24 : 30 : 35 


2x2:2x5-64: 10-3:2:5 
2 

A =9 :2 


26. A : B = 2 : 3 
B '. C = 4 : 5 
C : D = 6 : 7 

A: B:C-2x4:3x4:3x5-8: 12:15 
C:D = 6:7=15: 1 15 

A : B : C : D = 8 :12 : 15 : 17.5 
Since 16 + 24 + 30 + 35 = 105 

A’s share = —x 16 = Rs 3200 

B's sharc = 200 x 24 = Rs 4800 
C’s share = 200 x 30 - Rs 6000 
• D*s share — 200 x 35 = RS 7000. 

27. The ratio of values of a rupee, 50P and 25 P coins 
= 4 x 100 : 5 x 50 : 6 x 25 = 8 :5 : 3 

Since8 + 5 + 3-16 

The vaine of Re coins = 77 x 8 = 


Like : A : B & B : C *—-(1) 
or, B : A & A : C—--(2) 
or, B : £ & Q ; A — (3) 
Then we apply thè rule: 

Por (1) 


The value of 50 P coins - — x 5 = 10 

The value of 25 P coins = * 3 = 6 

Therefore, thè numbei of Re coins = 16x1 = 16 


A:B:C=AxB:BxB:BxC 

For{2) 

B:A:C-BxA:AxA:AxC ; 

23. A = 5B A : B = 5 : 1 ! 

C-Ì(A + B) -Ì(6B) = 3B ; 

=>B:C=1 :3 .\ A : B : C = 5 x 1 : 1 x 1 : 1 x 3 = 5 : 1 : 3- 


24. Try it and yourself (follow thè method used in Q. 23). 
x _ 2y _ 3z _ 4w 


25.- = 


= k (say) 


.. 3k 4k 5k 
.•.x = 2k;y= Y ;z = T ;w = T 

x:y:z:w = 2:|:|:| =24:18:16:15 

Now, 24 + 18 + 16+15-73 

.'. thè four hattlions have 2400, 1800, 1600 and 1500. 


The number of 50 P coins = 10 x 2 = 20 

The number of 25 P coins = 6 x 4 = 24 

28. The total sum after dcduction =3115 - (25 + 28 + 52) = Rs 3010 
Theif diminished share is in thè ratio 8 : 15 : 20 

À*s diminished share x 8 - Rs 560 

B’s diminished share = 70 x 15 = Rs 1050 
C’s diminished share = 70 x 20 = Rs 1400 
A’s share — 560 + 25 = Rs 585 
B’s share ™ 1050 + 28 - Rs 1078 
C’s share = 1400 + 52 = Rs 1452 

29. 3:4 
4:5 

4x4 — 3 x 5 1 _, 

/. The number = —7 T 7“ 1 
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30. 19 :23 
3:4 

Thenumber = ^^ 23 * 3 . „ 2 = 7 
4-3 I ' 

31. 9:8 
14: 15 

We know that thè total bill - wage per petson x no. of lotal empio 
Theretorc, thè ratio of change in bill 
- 9 x 14 : 8 x 15 — 126 : 120-21 : 20 
The ratio shows that there is a decrease in thè bill 
Note : Por a detailed method let thè no. of employees in two cases 
tfc 8x. Wages in two cases bc 14y & I5y 
Tnitial wage = 9x x 14y = 126xy 
Changed wage = 8x x 15y = 120 xy 
This shows thè deerease in bill and ratio is 126xy : 1 20xy 

32. 2m = 5b 
2w = 3b 

Combining thè two relations: (Follow thè rule) 

2m = 5b 
3b = 2w 

2 x 3m = 5 x 3b = 5 x 2w ^6m=15b=I0w 
Now, to find thè ratio of wages of a man, a woman and a boy, let 
6m - 15b = 10 w = k (say) 

•. m : w : b = -7 . J- . -L — « . ? . ^ 

6 1015 ' ' 

The ratio of wages of 6 mcn, 12 wotnen and 17 boys 

= 6 x5: 12x3 : 17x2 =30:36:34 

■ 17b0ySeet r o ~ + L34 X 34 = Rsl7 

/. 1 boysgetsRe 1 . 

Note : For a quicker approach> if 6m = lOw - 15b' 

m:w;b=i0xl5:6xl5:6xl0=5:3:2 
" óra: Ì2w: 17b = 6x5: 12x3: 17x2 =30:36:34 

,7b = 3^TÌ^ x34 “ Rs17 -b-Rcl. 


Partnership 


A partnership is an association of two or more persons who 
put their money together in order to carry on a ceriate business. It is of 
Iwo kinds: 

(i) Simple (ìi) Compound 

Simple partnership : If thè capitai of thè partners are invested for thè 
wme period, thè partnership is called simple. 

Compound Partnership : If (he capitals of thè partners are invested for 
different lengths of time, thè partnership is called compound. 

In a group of n persons invested different amount for different 
period then lheir profit ratio is: 

Ati : Bt2 : Ct3 : £>U ...».: Xt n 

[Here first person invested amount A for t] period, second 
persons invested amount B for t 2 period, and so on.] 

Ex. 1 : Three partners A, B and C invest Rs 1600, Rs1800 and Rs 2300 
respectively in business. How should they divide a profit of 
Rs 1938? 

Soln : The profit should be dividcd in thè ratios of thè capitals, i.e. in 
thè ratio 16:18:23. 

Now, 16+18+23 = 57 


A’s share - of Rs 1938 


Rs 544 


B's share = — of Rs 1938 = Rs 612 

C’s share = |y of Rs 1938 - Rs 782 

Ex. 2 : A, B and C cnter into partnership. A advances Rs 1200 for 4 

months, B Rs 1400 for 8 months, and C Rs 1000 for 10 months. 
They gain Rs 585 altogether. Find thè share of each, 

Soln : Rs 1200 in 4 months eams as much profit as Rs 1200 x 4 or 
Rs 4800 in 1 month. 

Rs 1400 in 8 months eams as much profit as Rs 1400 x 8 or Rs 
11200 in 1 month. 

Rs 1000 in 10 months eams as much profit as Rs 1000 x 10 or Rs 
10,000 in 1 month. 

Thercforc, thè profit should be dividcd in thè ratios of 4800, 
11,200 and 10,000 i.e. in thè ratios of 12, 28 and 25. 
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Now, 12+ 28+.25 = 65 

585 =Rs 108 


12 

A $ stare ^ — * 

65 


Qf , 28 

B s share = “r x 
65 

~ , 25 

C s share = — x 
65 


585 = Rs 252 


585 = Rs225 


Note : In compound partnership, thè ratio of profits is directly propoi - 
tional to both money and time, so they aie multiplied together tò| 
get thè corresponding shares in thè ratio of profits. 

Ex. 3 : A starts a business with Rs 2,000. B joins him alter 3 months 
with Rs 4,000. C puts a sum of Rs 10,000 in thè business for 2 
months only. At thè end of thè year thè business gave a profit of 
Rs 5600. How should thè profit be divided among them ? 

Soln : Ratio of their profits (A’s:B’s:C’s) 

«2 x 12:4x9: 10x2=6:9:5 
Now, 6+9 + 5 = 20 

Then A’s stare = yy x 6 = Rs 1680 


B’s stare 


5600 

20 


x 9 = Rs 2520 


. 5600 

C s share = yjp x 


5 ~ Rs 1400 


Ex. 4 : A and B enter into a partnership for a year. A contributes Rs 1500. 
and B Rs 2000. After 4 months they admit C, who contributes 
Rs 2250. If B withdraws bis contribution after 9 months, how ; 
wonld they share a profit of Rs 900 at thè end of thè year ? 

Soln : A’s share : B’s share : C’s share 
= 1500 x 12 : 2000 x 9 : 2250 x 8 
- 15 x 12:20x9:22.5 x 8= 180: 180: 180 = 1 : 1 : 1 

Therefore, each of them gets Rs = Rs 300. 

Ex, 5 : A, 8 and C enter inlo partnership. A advances one-fourth of thè 
capitai for one-fourth of thè time. B contributes one-fifth of thè 
capitai for talf of thc time. C contributes thè remaining capitai 
for thè whole time. How should they divide a profit of Rs 1140 ? 
Soln : A’s share : B’s share : C’s share 

n 

20 


S ilici! t . D a Sllfllt . ^ 9 illdl t 

■ì i i i r. a iSì t i i 

4 X 4 ‘ J X 2 * | ~ |^4 + yjj X 1 Ì6 ‘ "iÒ" ‘ 


Multiplying each fractionby LCM of 16,10 and 20, i.e., 80. 

We bave 5 : 8 : 44 

A’s share = yy- x 5 = Rs 100 
B's share--^-x8-Rsl60 
C's share = -^x 44 =Rs 880 

Ex. 6 : A and B enter into a speculatkm. A puts in Rs 50 and B puts in 
Rs 45. At thè end of 4 months A withdraws talf his capitai and 
at thè end of 6 months B withdraws half of bis capitai. C then 
enters with a capitai of Rs 70. At thè end of 12 months, in what 
ratio will thè profit be divided ? 

Soln : A’s share : B’s share : C’s share 
oi 45 

= S0*4+y x8:45x6 + yx6:70x6 
= 400 : 405 : 420 = 80 : 81 : 84 

Therefore, thè profit will bé divided in thè ratio of 80 : 81: 84. 
Now, you must have understood both simple partnership and 
compound partnership. The formula for compound partnership can also 
be written as 

A’s Capital x A’s Time in partnership _ À’s Profit 
B's Capital x B’s Time in partnership B’s Profit 
The above relationship should be remembered because it is 
used very often in some types of question. 

Ex. 7 : A began a business with Rs 450 and was joined afìerwards by B 
with Rs 300. Whcn did B join if thè profits at thè end of thè year 
were divided in thc ratio 2 : 1? 

Soln : Suppose B joined thc business forx months. 

. . r , u 450 x 12 _ 1 

Then usmg thè above formula, we have 


or, 300 x 2x = 450 x 12 


x = 


300 xx 
450 x 12 


= 9 months 


2x 300 

Therefore, B joined after (12-9 =) 3 months. 

Ex. 8 : A and B rent a pasture for 10 months. A puts in 100 cows for 8 
months. How many can B put in for thè remaining 2 months, if 
he pays talf as much again as A ? 

Soln : Suppose B puts in x cows. The ratio of A’s and B’s rents 
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"“■TÌT-i 

Ex 9 : A and B enler imo a partnership with their capitals in thè ratio 
7 9. At thè end of 8 months, A withdraws his capitai. If they 
receive thè profits in thè ratio 8 ; 9, frnd how long B's capitai was 
uscii 

Soln : Suppose B’s capitai was used fot x months. Following thè same 

• rule, we have, - x or,x = ^’ = 7 

9 8x9 

Therefore, B’s capitai was used for 7 months. 

Ex 10 : A, B and C invested capitals in thè ratio 2 : 3 : 5; thè timing of 
their investments beirig in thè ratio 4 : 5 : 6. In what ratio would 
their profit be distributed ? 

Soln : We should know that if thè three investments be in thè ratio a : b : c 
and thè duration for their investments be in thè ratio x : y : z, then 
thè profit would be distributed in thè ratio ax : by ; cz. 

Thus, following thè same rule, thè required ratio 

-2x4:3x5:5x6 = 8:15:30 

Ex 11 : A, B and C invested capitals in thè ratio 5 : 6 : 8. At thè end of 
thè business term, they received thè profits in thè ratio 5 : 3 : 12 . 
Find thè ratio of time for which they contributed their capitals ? 
Soln : Following thè same mie: 

If investment is in thè ratio a : b : c and profit in thè ratio p : q : r 

Then thè ratio of time = ^ ^ : — 
a b c 

Therefòrc, thè required ratio = = i • -L. A 

5 6 ' 8 ' 2 ’ 2 

=2:1:3 

Ex 12 : A and B enter into a partnership with capitals in thè ratio 5 : 6. 
At thè end of S months, A withdraws his capitai. If they receive 
profits in thè ratio of 5 : 9, find how long B’s capita! was used. 
Soln : This question is similar lo thè one in Ex. 9. You may solve itby 
thè method used in Ex. 9. But following the rule defined in Ex. 

11, we sec that the ratio of time of investment 

Now, we are given that A invested for 8 months. 


' 8 

B invested for - x 3 = 12 months 

Note : The vatidity of (he above rules can be checked thus: 

Suppose A and B invested Rs 5 and Rs 6 rcspectively. 

A invested for 8 months and B invested for 12 months. Then, (he 
ratio of their profit 
= 5x8:6x12=10: 18 = 5:9 
Which ìs the same as given in thè question. 

Ex. 13: A, B and C are partners. A rcceives j of the profit and B and C 

share the remaining profit equalty. A’s income is increased by 
Rs 220 when the profit rises from 8% to 10%. Find the capitals 
invested by A, B and C. 

Soln: For A’s share: (10% - 8%) = Rs 220 

100%= 100 = Rs 11000 

/. A’s capila! = Rs 11000 

For B’s &C’s share: j s 11000 

... 1 = ~! x3 = Rs 16500 

.. B’s and C’s capitals are Rs 8250 each. 

Ex, 14: Two partners invest Rs 125,000 and Rs 85,000 rcspectively in a 
business and agree that 60% of thè profit should be di vided equally 
between them and thè remaining profit is to be treated as interest 
on capitai, If one partner gets Rs 300 more than the other, find the 
total profit made in the business. 

Soln: Detail Method: The dilTerence counts only due to the 40% of the 
profit which was distributed according to their investments. 

Lct the total profit be Rs x. 

Then 40% ofx is distributed in the ratio 
125,000 ^85,000» 25 : 17 

25 


Therefore, thè share of the first partner = 40% of x 


= 40% ofx 1^-1 = 


25 


LÌ- — 

l) 100 

J v '(n\ 

and the sliare of the second partner = 40% of x — = 




17x 

105 


Now, from the question. 
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thè difference in share ~ - -j^r = 300 

■\ x « 300 * 10 * = Rs 3937.50 


8 

Direct Method: The ratio of profit - 125,000 : 85,000 = 25 : 17 


total profit= 300 


flOQV 2S + 17> 

. l 40 Jl 25 : 17 ^ 


-Rs 3937.50 


Ex. 15: A and B entered into a partnership, investing Rs 16,000 and 
Rs 12,000 respeetively. After 3 months, ‘A’ withdrew Rs 5000J 
while B invested Rs 5000 more. After 3 montila more, C joins th< 
business with a capitai of Rs 21,000. After a year, they obtainei 
a profit of Rs 26,400. By what value does thè share of B exceet 
thè share of C? 

Soln : The above question may be restated as: 

A invested Rs 16,000 for 3 months and Rs (16,000 - 5000) for 
months. 

B invested Rs 12,000 for 3 months and Rs (J 2,000 + 5000) for 
months. 

C invested Rs 21,000 for 6 months. 

(These steps should be calculated menlally by you and not il 
writing.) ^ 

Now, A's share : B's share : C’s share 
= (16 x 3 + 11 x 9) : (12 x 3 + 17 x 9) : (21 x 6) 

= 147: 189: 126 = 7:9:6 
Tlierefore, B’s share exceeds tliat of C by 

-^=*.*00 

Note: During thè calculaticm, we did not carry thè zeroes of thousan^ 
because they are of no use in calculating thè ratio ." '... ., j 
Ex. 16: A, B and C are partners in a business. A, whose money has bét 

used for 4 months, claims — of thc profit. B, whose money 

o 

■ bccn used for 6 months, claims - j of thè profit. C had invested 
Rs 1560 for 8 months. How.much money did A and B contributo?* 


[ Soln: Ratio of their shares in profit + j 


Now, for A and C 
A x4: 1560x 8 = 3: 13 
Now, for B and C 
B x 6 : 1560x 8 = 8: 13 


= ìì ; — =3:8: 13 
8 ' 3 24 


A= X x imil = Rs72 o 


8 1560 x 8 

~ B 13 x 6 


Rs 1280 


Ex 17- Two partners invested Rs 50,000 and Rs 70,000 respectively in 
a business and agreed tliat 70% of thè profits should be dtvtded 
equally between tliem and thè remaining profit in thè ratio of 

investment. Tf one partner gets Rs 90 more than thè olher, find thè 
total profit made in tire business. 

Soln : The difference comes only due to thè 30% of thè profit whichwas 
distributed in thè ratio of their investments. 

Suppose thè total profit is Rs x. ' 

Then 30% of x is distributed in thè ratio 50,000 : 70,000 - 5 :7 
Therefore, thè share of thè first partner 
5 


= 30% of 


5 + 7 


30% off-f 



and thè share of thè second partner - 30% of 


= 30%of~ = — 

7 X x 

Now, thè difference in shares * ^ “ g “ Rs 90 

or 2ìLzJx = 90 . x = 90 ^40 = . Rg , 80 o 


40 " 2 

Qnicker Method (Direct Formula) : 

Ratio of profits - 50,000 : 70,000 = 5:7 
100 V5+ 7^ 


.-. thè total pn>iit = 90 — 


= Rs1800 


v 30jl7-5, 

Ex-18: A, B and C invested capitate in thc ratio 2:3 : 4. At thè end of 
thè business term, they received thè profits in thè ratio 3:6:10. 
Find thè ratio of thc periods for which they contributed their 

capitals. 
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Soln: If thè investment are^n thc ratio x : y : ? and thè profits in thè ratio ; 

P : Q : R, then tlie ratio of periods = — • ^ • — 

x ‘ y ‘ z 

Thercfor< thè requircd ratio ^ ^ : — 

2 3 4 

Multiply each temi by thè LCM of 2,3 & 4, i.e., 12. 

|x I2r|x 12:-JX 12 =18:24:30 = 3:4:5 

Ex. 19. A and B invested in thè ratio 3:2 in a business. If 5% ofthe total 
profit goes lo charity and A's share is Rs 855, (ind thè total profit. 
Soln : Suppose thè total profit is Rs 100. 

Then Rs 5 goes to charity. 

Novv, Rs 95 is dividcd in thè ratio 3:2. 

A ’ ssharc "^^ x3 = R * 57 
But we see that A's actual share is Rs 855. 

Ac ‘ua* total profit = 855 j -~ J * Rs 1 500 
Direct Formula : In thè above case: 

100 '11'3 + 2'i 


Total profit = 855 


100 - 5 


- =Rsl500 


Ex. 20: In a partnership, A invested j ofthe capitai for £ ofthe time, B 

iuvested j ofthe capitai for y of thè rime, and 0 invested thè rest 

ofthe capitai fot thè whole period. At thc end ofthe period, tliey 
earned a profit of Rs 4600. Find thè share of B. 

Soln : C invested 1 - ^ + jj « ! - ^ ^ pari of thc capitai 
Now, ratio o f profit = A:B:C=y*y:yXy;-xl 


B’s share = 4600 


[l +4 + 


= 3L : i ; I =1:4:18 

-]= 4600 f“yì = Rs 800 


EXERCISE ^ 

1. How should a profit of Rs 450 be divided between two partners, one 

ofwhom has contributed Rs 1200 for 5 months and thè other Rs 750 
for4months?. — ^ .. 

2. There are tliree partners A, B and C-in a business. A puts in Rs 2000 
far 5 months, B Rs 1200 for 6 months and C Rs 2500 for 3 months; 
and thè profits are R.s 508.82 . How ought it to be dividcd ? 

3. A and B enter into a partnership for a year. A contributes Rs 1500 and 
B Rs 2000. After 4 months, they admit CT who contributes Rs 2250. If 
B withdraws his contnbution afìer Months, how would tfcey share a 
profit of Rs 900 at thè end of thè year ? 

4. A, B and C enter into a partnership. A advanc$s one-fourth of thè 
capitai for one-fourth of thè time; B advances one-fifth of thè capitai 
for half of thè time; and C, thè remainder of thè capitai for thè whole 
lime. How should they divide a profit of Rs 3420 ? 

5. Three partners altogelher invested Rs 114,000 in a business. At thè end 

of thè year, one got Rs 337.50, thè second Rs 1125.00 and thè third 
Rs 675 as profit. How much amount did each invest ? What is thè 
percentage of profit 7 -r 

6. A and B enter into a àpeculation ; A puts in Rs 50 and B puts in Rs 45, 

At thè end of 4 months, A withdraws half his capitai and at thè end of 

5 months B withdraws ^ of his; C then enters with a capitai of Rs 70; 

* V - 

at thè end of 12 months, thè profits ofthe concem are Rs 254; how ought 
it to be divided ? 

7. A and B enter into a partnership with capitals as 5:6; and at thè end of 8 

months, A withdraws. Ifthey receive profits in thè ratio of 5:9, find 

how long B’s capitai was used. 

8. A and B rent a pasture for 10 months; and A puts in 90 oxen for 7 months. 
How many oxen can B put in for thè remaining 3 months, if he pays 
half as much as A? 

Answers 

1. The ratio of profit -12x5:7.5 x4 = 60 : 30 = 2 : 1 

450 

lst partner gets -j- x 2 = Rs 300 
450 

2nd partner gets x l = Rs 150 

2. The ratio of profits = 20 x 5: 12x6:25x3-100:72:75 
Find Jheir shares. 


Ì74 


3. A's stare : B’s share : C's sbare } 

Find their staws. 9 ^ ^ 8 = 180 ; 180 : 180 : 1 : 1 

4. A’s share : B’s share : C’s share 

Mult.plyea.hby.heI.CMofthedenominato* il 80 . 

Find thè sharcs. 

^ ,i », whwteB#0 , 3:10:e 

The rcqd. percentage of profit = **Z1+ H25 -f 675 

11 4aa a i v/Uvo 


_ 2137.5. 


1.875% 


6. A s share : B’s share ; C’s share 

0:38,, :49 0 

2. The ratiò of capitals =5:6 
Let thè ratio of rime = 8 : x 

Then 5x8: 6x = 59 _ 40 x? 

n ’6x 9 - x "T—- 12months. 

By Direct Formula : Capitals : 5 : 6; Profit . 5:9 

'• B’s time = A ’c t. v.iq ( 1* . 8x5x9 


B’s time = A’s time 


\ ■/ 6x5 

^ A s share 90x7 2 ’ _ 90 x 7 

8’s share X x 3 1 ‘ x ^j = oxen - 


12 months 


Percentage 

The terni per cent means ‘for every hurdred’. It cali best bc 

ofined as.^ whose deiiominator is 100 is called a percentage, 

ad thè numerator ofthe fi-action is called thè rate per cent 

The following examples illustrate thepcrcents and their fractional 

1) A snuleì'tgets 60 per ccnt marks in Anthmetic means that he obtained 
60marks outofeveryhundredoffullmarks. Thatis.f thcfull rrarks 
he 500, he gets 60+60+60+60+60=300 marks in malhematios. 1 he 
above live 60s are one 60 for every hundred 

The total marks obtained by thè student can be caJculated in 

other ways, like, 

60% óf 500 - •^ xS0 ° = 300 
The above calculations can be mode easier by reducing thè 
Iractional value to its prime. As, in (he above case; 

60 3 

60% 100 5 

If we remember that 60% - our calculaùon bccomes easiei. In 

Ihat case, the total marks obtained by thè student = | x 500 = 300 

21A man invests 5% ofhisincomeintoshares.lt means; . 

i) he invests Rs 5 out df eveiy Rs 100 ofhis meome mto sharcs. 

or, ii) he invests ofhis income into sharcs. 

or, iii) he invests ^th of his incoine into shares. 

Now, ifhis income is Rs 1050, how does he invest in shares? 

Your quick answer should be = R* 52.5 

We suggest you not to ino ve with the fraction containg 100, 

3) A tradesman m!*es a profit of 15 per cent. Means that he makes a 
profit of Rs 15 svtien be investa Rs 100. But what does he gain when 

» . . • « n.i.. m^ntiAnPfl shflVC. ÌS 
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easier to deal with? Don’t you think that thè ftaction containing hun-. 
dred is more helpful in this case! (Why?) Because two complete hun- 

dreds cancel out easily, giving quickresult; like;~^ x 900 = 15x9 

100 

= 135 (I think you need not write anything to calchiate such prob¬ 
lema.)' 

We aee that our key operator in this chapter is thè prime fraclic 
of per cent value. So, we should collect some of thè important (mos! 
used) prime fractions: 


3 i = ± 

8 32 

fi 

Sh 

5% “i 

8%= è 

«5* = T2 

10% = To 

n% = 25 

i4%4 

Il 

<^i 



15%= à 

,6 %=é 


20 % = j 

25% 4 

33|%.ì 

3 4%=l 

40% = | 

60% = | 

62 ì %= l 

6 4 % =! 

•75% = 7 

4 

MH 



Ex. 1 rfrnd 8 per cent of Rs 625. 

» 2 

Soln : 8 % of Rs 625 = x 625 = Rs 50. 
Ex. 2 : What ftaction is 12~ per cent? 


12 - . 

•o‘nt‘2-%—— 

Ex. 3 : What percentage is equivalent to ^ ? 

o 

Soln : 1*100 - ~ - 37^% 

Ex. 4: What percent is equivalent to -Jy- ? or express yy as rate per cent. 
Soln: -jj X ,00=^ = 63^% 

Ex. 5: The population of a town has increased frora 60,000 to 65,000. 
Find thè increase per cent. 

Soln : Increase in population = 65, 0Ó0 - 60,000 = 5000 

5000 100=f=8Ì% 


Percentage increase =■ 


60,000 

Ex. 6 : Ram’s salary is increased from Rs 630 to Rs 700. Find thè 
increase per cent. 

Soln : Increase in salary = Rs 700 - Rs 630 = Rs 70. 

Percentage increase = x 100 = 1ly% 

Ex. 7: In an election of two candidates, thè candidate who gets 41% is 
rejected by a majority of 2412 vote*. Find thè total no. of votes 
polled. 


Soln: (59% - 41% =) 18% s 2412 


100% = ^x 100 = 13400 

1 D 


Ex. 8: If 2 litres of water are evaporated onboiling from 8 litres of sugar 
solution containing 5% sugar, find thè percentage of sugar in thè 
remaining solution. 

Soln: As sugar has not been evaporated from thè solution, thè quantity 
of sugar in thè originai 8 Tifes of solution = thè quantity of sugar 
in thè remàining 8-2 = 6 litres of solution i.e., 


5% of 8 = x% of 6 


5x8 f 2 


Second Method; % of sugar in thè originai solution 
= 5% of 8 litres = 0.4 litres 

After evaporation of 2 lt of water, thè quantity of thè remaining 
solution = 8-2 = 6 litres 
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.V thè required percenlage of sugar= x 100% = 6-r% 

6 3 

Ex. 9: One type of liquid contains 25% of milk, thè other contains 
of milk. A cane'is filled with 6 parts of thè first liquid and 4 
of die second liquid. Find Ihe percentage of milk in thè 
mixture: 

Soln: The reqd. percentage of milk in thè new mixture 
_ Quantity of milk in thè ncw mixture 
Quantity of thè new mixture 

6 pans of 25% milk >- 4 parts of 30% milk ^ ^ 

(6 parts + 4 parts) of thè liquid 
25 . 30 


ircentage 


x 100 


6>< w* 4x ioo 

10 


X 100 = (15-+ 12) = 27 


Note: TTìis equation can bc solved by thè method of Alligation. 


30-x 


25 -, 

6" 
6 3 
4 2 


-30 


,;x'' 


Soln: 


x- 25 

or, 60 - 2x = 3x - 7 5 or, 5x = 60 + 75 x = 27% 

Ex. 10: Due lo falli in manpowcr, thè production in a factory dccrea^ 
by 25%. By what per cent should thè working hour be increasj 
lo restare thè originai production? 

Decrease in production i$ only due to decrease in manpowj 
Mence, manpower is decreased by 25%. 

Now, suppose that to restore thè same production, working hot 
are increa sed by x%. 

production = Manpower x Working hours = M x W (say) 

Now, M x W =(M - 25% of M) x (W + x% of W) 

,,, ur 75 100 + x„. 

or, M x W = Tqq" m x Jqq w 

or, 100 x 100 = 75 (100 + x) 


or,^p=KXM-x 


v- 100 «U/ 

x-~= 33—% 


Method II: To raake die calculations easicr, suppose 

Manpower - 100 units and Working hours = 100 units 
Suppose working hours increase by x%. 


Thcn, (100 - 25) (100 -t x) - 100 x 100 


or, 100 + x — 


400 


100 „l, 
x = — = 33-/0 


Direct Formula: Required % increase in working hours 

= ——-x 100 = = 33 t% 

100 ->25 -3 3 

To flnd how mucb per cent tuie quantity is of another 

Ex. Il: Express thè fraction which Rs 1.25 is of Rs 10 as a percentage. 

. „ . Rs 1.25 125 _1 

Solu : The iraction = —— ~ g 


Now, i= 

o 


4-xlOO 

100 


ì2 2 io 
100 , 2 2 % 


Note : The above question is ofìen put as "what rate per cent is Rs 1 25 

ofRs wr 

Ex. 12: What rate per cent is 6P of Re 1? 

~ x 100 

Ue fraction - ^ =■ ^- 100 = 6% 

Ex. 13: 12% of a certain sum of money is Rs 43.5. find thè sum. 


Soln : of a sum = Rs 43^ 


87 100 «rt 

Ihc sum » — x - Rs 362.50 


Theorem : If two values «re respectiveJy x% and y% more than a 

third va lue, then thè flrst is thè * * * 100 % of the second. 

Proof : Let the third value be 100. 

Then the first isTOO + x% of 100 = 100 + x 
and the sccond is 100 + y% of 100 = J 00 + y 


the first is 


100 


x 100 % of the second. 


100 + y 

Ex 14: Two numbers are respectively 20% and 50% more than a third. 

What percentage is the first of the second ? 

Salii : Following thè above theorem, we have the required value 
120 


150 


x 100 = 80% 


Theorem: If A is x% of C and B is y% of C, then A is * x 100 % of B. 

Proof : Try this and for yourselF. 

Ex. 15: Two numbers are respectively 20% and 25% of a third number. 
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is the firstof thè second ? 

Soln : Followmg thè above theorem, we have thè required value 

“fj* 100 1=800/0 

Note : The above relationships are very simple, When "What is thè first 

Soln : At tot, you shouid frndthe formula yoursclf. [fyou can’t fmd it 
go through thè following remarle*. 1 

(0 Smce thè two numbers are less tlian thè third: and 

ioo^ * 100 = 70 * 100 = 85y % \ . 

EX ‘ >7 L A 5 P ^l aW ^ ÌS f ' ded by 5 ins,ead of rmildplied 

Soln- 1 et f , hC re ! U t of the re T ulred coircct value? 

»OJn. Let thè no. be 1, tlien thè correct answer = 5 

The incorrect answer that was obtained =- 
■ ■ The reqd % = A~ x ] 00 % = 4% - 

^ ’dtvIdShvTfiv m ' S,ake muiti P ,ied * 5 instoad ofbemg 

- i. «h?ss,^o?^:^ ? percen,moreoriessthanthecorrec t an sw e r 

Soln: Let thè no. be 1, then thè coirect answer = i 
The incorrect answer that was obtained = 5 

The resuIt ,s more than thè correct answer by 5 - - «= 

24 5 5 

TIlcre ^ d - 0/ ° m Y x 1000/0 55124(W % 

5 • 

Percentage Expendifures and Saving 

EX ‘ ì9:Aman ’ 0SeS ‘4 % ofìhis ™ney a^r spendiamo of thè 

remainder, he is left with Rs 210. How much had he at firn ? 


Solo : The above question can be solved in many ways. We will discuss 
a few of them. 

I: Let thè man be supposed to have Rs x at first. 

After losing 12^% or he is left with x - ~ = Rs 

x 5 8 8 

Alter spending 70% of thè money, he is left with 30% of thè remainder, 
i.e., 

210 x 10x8 




3x7 


Rs 800 

1 


JI: Suppose he had Rs 100 at first. After losing Rs 12- he would have 


Rs 87 j left. He spent 70% of Rs 87^ 


/. he would have ^30% of Rs S7jj or Rs left. But he has Rs 210 
left. Thus, we have thè following proportiòns : 

Rs : Rs 210 :: Rs 100 : thè required money (By thè rule of three) 

lhe required money - Rs ^ * ~^\Q5 = ^ 80 ^ 

III: Qulcker Method : It is a very short and fast-calculatmg method. 
The only thing is to remember thè formula well. 

His initìal money —«0* 100 x 100 = 2IL »J00 100 

(100 - 12.5)(100 - 70) 87.5 x 30 

- Rs 800 

Note : As his "iiiitial money" is defmitely more than thè "left money", 
Ihere shouid not be any confusion in putting thè larger value (100) 
in thè numerator and thè smaller value (100 - 12.5) in thè 
denominàtor. 

Ex. 20: 3.5% of income is takcn as tax and 12.5% of thè remaining is 
saved. This leaves Rs 4,053 to spend. What is thè income ? 

Soln : Quicker Maths gives thè solution as : 

r _ - 4053 x 100 x 100 „ _ . 

Income .- --- = Rs 4.800 - 

(100 - 3.5) (100 - 12.5) 

Thus, we derive a generai formula in thè form of thè following 
theorem : 

Theorem : x% of a q uantity is taken by thè first, y % of thè remaining 
ls taken by thè second and z% of thè remaining is |akén by third 
person. Now, if A is left in thè fund, then there was 
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A x 100 x 100 x 100 


in thè beginning 


(100 -x) (100 -y) (100 - z) 

Proof : The inìtial amount must be more than ‘A*. So, by thc mie òj 
fraction, *A’ shouldbe multipliedby thè fractions whichare i 
than one. Now, thè problem is to find these fractions. Sin< 
each step thè amount is lessened, (100 - x), (100 - y) and 
(100 - z) should be in our dealing fractions apart from 100. 
Thua, thè fractions (more than onc) by which A is multiplied 

ìoo ìoo and 100 1 

100 -x’ 100 -y * 100 -z 

Therefore, thè required initial amount 


= A 


100 


100 


100 - x 11 100 -y 


100 


100 - z 


Theoreiu : x% of a quantity is added. Again, y% of thè increa: 
quantity is added. Again z% of theincreased quantity is added. Ni 
It bvcomes A, then thè initial amount is given by 
A x 100 x 100 x 100 
(100 + x) (100 + y) (100 + z) 

Proof : The initial amount must be lcss than thè final amount ‘A'.' 
by thè mie of fraction, A should be multiplied by less-than-t 
fractions. Sirice in each step thè amount is incrcascd, (100 +i 
(100 + y) and (100 + z) should be our dealing values apart 
100 . 

Thus, thc fractìons (less than one) by which A ìs multiplied 
100 100 . .100 
100 + x' 100 + y* 8n 100+ z 
Therefore, thè required initial amount 


= A 


100 


100 


100 + x M 100 + y 


100 


100+z 


Some more exaniples bascd on thè above theorems : 

Ex. 21: After deducting 10% from a certain sum, and Ihen 20% frortìj 
thc remainder, therc is Rs 3600 left. Find (he originai sum. 
Salii : The originai sum is naturai ly more than Rs 3600. 

Therefore. it should be multiplied by ———- and-— 

(100 - 10 ) (100 - 2 ( 

7O x oO 


[X. 22: A man had Rs 4800 in his locker two years ago. In thè iirst year, 
he deposited 20% of thc amount in his locker. In thè second year, 
he deposited 25% of thè increased amount in his locker. Find thè 
amount at prescnt in his locket;. 

|oln : The amount is ccrtainly more than Rs 4800. And cach year, thè 

new amount is added. So, thè sum should bc multiplied by 

100 + 20 ,100 + 25 

and 


100 


100 


, 4800 x 120 x 125^ _p 72 QO 

/. thè required amount - - i 0 0 x 100 

Note : The above exampie is different from others. Mark it 

Population Formula 

Ex 23: If thè originai population of a town is P, and thè annual jncrcase 
is r%, what will be thè population in n years ? 

Solo : Population after onc year becomcs P + ^ = p ^ ,+ ^o j 

That is, thè population P at thè beginning of thè year is multiplied 
by 1 J in thè course of thè year. 

Now, ihe population at thè beginning of thè second year ìs 


P 1 + 


100, 

thè population in 2 years = P^l + -jjjjj 
thè population in n years = p| 1 + 

Note : If thè annual decrease be r%, then thè population in n years 

-pTl- 


100 

Ex. 24: Iftbe annual mcreasc in thè population of a town is 4% and thc 
prcsent number of people is 15,625, what will thè population be 
in 3 years? ^ 

Solu : The required population = 15625 

26 26 26 n<7 , 

- 15625 x^x-x- -17576 

Ex. 25: If thè annual increate in thè population of a town be 4% and_the 
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presene populahon bc 17576, whn. was 1 , , hrec years ago ? 

S0,n = POpUla,Ì ° n 3 ^ * (|) 3 = Presenepopulation 

thè populatìon 3 years ago - l 7576 x 25 x 25 x 25 _ 

N " ,e : L X «,ons d rnEx 2 24 a[ , C h' hebe5 ‘ T"*** ,he S ame * 

vaine in «kT li (26) tllc numera tor and thè Jower 

be seei deno >" ln «"r. In Ex. 25 thè oppos.ee of ,hì s can 

Wheii thè Rate of Grmvth is Differcnt for Diffcrew Year* 

wili bo — < I0 ° + *)0 <* > •« yXioo H‘ zi y 

100 x 100 x 100 

££? ° f frat " 0ni P 5 " 0Uld bC by "ore-than-one 

Tlius, thè populatìon after 3 years is 
p MOOjV] pQO + y VlQO + z ~ i 

{ 100 100 J( 100 J 

Note : Mark that thè multiplying ftachon is JSjLt* md m 100 
Why? 100 100-x 

is more than P, so P should be multiplìed by 100 + x 

lw d , 

sa;sissf,“* fc = ■"* 

Soln : Therequired populatìon = gPOOxHQxl2D _ 

100 x 100 

r»r°“ ,nCre “ ,eS f ° r °" e Vear and The " D<*rcas« fo r 
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foilows thè sanie, thè populatìon after 3 years will be 
P(1(K) •*• x)(100 - y)(100 + z) 

100 x 100 x 100 

Proof : Tiy to prove it by yourself. 

Ex. 27 : The population of a town is 10,000. It increases by 10% during 
the first ycar. During thè sccond ycar, it decreases by 20% and 
increased by 30% during thè third year. Whal is the population 

after 3 years? 


Soln : The required population -—— 


10000 x 110x80x 130 


= 11440 


100 x 100 x 100 

Ex. 28 : During onc ycar, the population of a locality ìncrcascsby 5% 
but during the next ycar, it dcercascs by 5%. Il'the population at 
the end of the second year was 7980, find the population at the 
beginning of the first year. 

Soln : 'file required population = 7980 x ^ ^ 



100-5 

7980 x 100 x 100 
95 x 105 
= 8000 

Note : In thè abo ve example, the population after two years is given and 
the p opulation in thè beginning of the first ycar is askcd. That is 
why, thè ftuctional valucs are inversed. Mark that point. The sanie 
thing happens to the next example. 

Ex, 29: The population of a town increases at the rate of 10% during 
onc ycar and it decreases at the rate of 10% during the second 
year. If it has 29,700 inhabitants at present, find the humtpr of 
inhabitants two year ago. 

... ... . , 29700 x 100 x 100 

Sola : IV required ftopulnt.cn = — 

= 29700-xl00_x 1 00 = 

90x110 

Ex. 30: The population of a town is 8000. If the males increase by 6% 
and the females by 10%, thc v population will be 8600. Find the 
nunìber of females in thè town. 

Solu : Let the population of females be x. 

Thcn 1,10% of x + 106% of (8000 - x) = 8600 
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llOx 106(8000-x) 

OT -lòo" + - 100 - 8600 

or, x(l 10 - 106) - 8600 x 100 - 8000 x 106 

. _ 8600 X'IOO-8000 x 106 

• • X 


110-106 
= iM00.3,000 

Note : If we ignore thè intermediate steps, we can get thè population of 
femal es and tnales directly thus: 

Thepopularionof fema.es = MM» 100 - 8000(100 + 6) = ^ 

(10-6) 

The population of male* = - ^ ->L !PO _ - j OO . O ( 1 00±l ffl 

( 6 - 10 ) 

■. 20,000 - 

4 

By Method of Alligation 


5,000 


Average % increase = -^r x 100 = = 7.5% 

oUUU z 



Feniale 

10 % 


Now, 


Male : Female = 2.5 : 1.5 = 5 : 3 
/. . thè population of females = * 3 = 3000 

Reduction in Consumption 

Ex- 31 : If thè pricc of a commodity be raised by 20%, find by how much 
per ccnt must a householder reduce his consumption of that 
commodity so as not to incrcasc his expenditure. 

Soln : 1: Let thè price and consumption each be 100 units. 

Tlien, his earlìer expenditure was = Rs (100 x 100) 

Now, thè new price = 120 units 

To maintain the expenditure, suppose he reduces his consumption 
by x%, then his total expenditure = Rs [120 x (100 - x)] 

From the question, we have, 

100 x 100 = 120 (100 - x) 
or, 120x = 120 x 100 - 100 x 100 


100 ( 120 - 100 ) ,2 0/ 
or ’ x = ~~120- = 16 I % 

ih The raised price = of the former pricc 

The householder must now consume 
^i.c. the reciprocai of -j|~j of (he originai amount 

.\ the reduction in consumption = j 1 - ~~ of the originai consumption 

l ^ 2 ■ 

= — of the originai consumption = 16r% 

6 * 

III: Quicker Method : 

Theorem : If the price of a colnmodity increases by r%, then thè 
reduction in consumption so as not to increase the expenditure, is 


f—x 100Ì% 

1^100-hr J 


Proof : The formula can bc written in the fòrm r x 


100 


-V 


100 + rl 
100 

watch carclully, you can see the fractional value ' 


If you 


is less 


x 100=—- = lò|% 
3 j 


( 100 ' 

1^100+r y 

than 1, j.e., thè numerator is lcss than thè denominato!. Why ? 
Becausc our required value, in this case, is tess than the supplì ed 
valu9(20%). Thus, in this case also we appliedthe ruleof fraction. 
. 20 

Thus, answer = —-— 

100 4 * 20 

Ex. 32: If the price of sugar falls down by 10%, by how much per ccnt 
must a householder increase its consumption, so as not to de- 
crease expenditure in this item ? 

Soln : This question is similar to the prcvious cxample. R can alsó be 
solved by all thè thrcc metbods given above. But we wil) discuss 
only method III. Try to solve it by thepther two metliods also on 
j yourown. f J * 

Quicker Method 

Theorem: If the price of a commodity' decreases by r%, then increase 
In consumption, so as not to decrease expenditure on this item, is 


[(100-r) 


x ioop/<> 


i* 
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Proof : If we write thè formula in thè forni r x 100 t W e see th 


fractional value ( 

^100 + r 

it yourself.) 

So, in this case, 

Answer --—-x 100 

.( 100 - 10 ) 


( 100 -r) 
is more than 1. Why ? (Try to dt 


n-% 


P erceu t age Relatio nship 

If first vaine is r% more than tbe second value, then 


second is 


f— 

[lOO+r 


x 100 


% less than thè first value. 


Proof: Bythènifeof fraction, rshoiildbemultiphcdbyafiactionw 

is less than one. And that fi-action should be 10 ^ — 

-, 100 + r 

By generai mathematica! calcufatioo 

Let thè secoijd value be 100. Then first value is (100 + r). 
Now, we see that when thè first is (100 + r), thè second is m< 
byr. 

Thcrefore, when thè first is 100 thè second is T 


than thè first. 
The second i 


100 4-r 


x *-100 me 


Theorem : If tire first v 
second value is ^ r 


i8 [loo+7 xloo ] %t 

f value 1$ r%lessfhan 


| % than thè first. 

i thè second value then, tl 
x 100 ]% more than thè first vWe. 


v 100 -r 

Proof : Try it yoìiiself. • y 
Ex. 33: If A’s salary is 25% more than that of B, then how mudi pere, 
is B's salary less than that of A ? 

Solo ‘ I: Suppose B's salary is Rs 100 per month. Then A’s salary is 
Rs 125 per month. We see that B’s salar)' is Rs 25 less than th: 
of A, when A’s salafy is Rs 125. 

Thus, when A’s salary isRs 100, B’s salary isy^-x 100 = Rs 21 

I less thanthatofA i.e., B's salary is 20% less than that of A. 

II: Quicker Method : If A’s income is r% more than B’s incoine, Ihei 


B’s income is (ess than A’s income by 

25 


x 100 


Thus, in this case, answer = 


100 +r 

x 100 % = 20 % 


% 


100+25 

fole : Do you get thè similarily between this formula and thè formula 
given in Ex. 26 ? 

I*. 34: If A's salary is 30% less than that of B, then how much per cent 
is B’s salary more than that of A ? 

)lli : Quicker Method : 

If A ’s salary is i% less than B’s, then B’s salary is more than A’s 


salary by 


xlOO 


% 


100 -1 
Thus, in this case, answer = 


—x 100=--42|% 
100-30 7 


ihe second number 1 s 


Ote : Do you get thè similarity between Ex. 32 and Ex. 34? 

. 35: A number is 50% more than thè otber. Then how much per cent 
is thè second number less than tire first ? 

Otn. Wc can apply thè above discussed formula in this case also. Then 

— tò —x 100 ì%=33^% less than thè first. 
00+50 J 3 

Ex. 36: A number is 20% less than lhe other; then by how much per cent 
is thè second more (hàn ilio first ? 
lobi : Apply thè formula given in Ex. 32 or Ex. 34. 

Ine value as a percentage of another 
Jx. 37: Express 20 as a percentage of 80. 

[Bolli : If one is 80, thè other is 20. 

if one is 100, thè other is — * 100 ~ 25 
80 

V. 20 is 25% or 80. 

Thus, wìthout gì ring fon detaiis, we maysay that n x as a per ceni- 

ageofy"-£x 100% 

[Ex. 38: Express 250 as a percentage of 50. 
tSoln : Answer = 7 ^- x 100 = 500% 

Ex. 39: Express 160 as a percentage of 120. 

A 160 lfK v _ 400 _ 

Soln : Answer = 7 —r x 100 - - 133^% 

* 120 3 3 
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Aliotta - lQQy-xy) 

( 100 / 


, AjlOOx - lOOy - xy| 100 

% changc = — 1 - f -—* — ^ x-y 

(100) 2 A 


xy_ 

100 


%. 


Theorem : If llie order of increase and decrease is chauged, file n 
remains unaffected. 

Proof : Try this yoursclf. 

So, combining thè abovc Iwo theorem, we may write as: 

% increase x % decrease 


EfTcct = % increase - % decrease - 


100 


The use of thè above formula will clear your doubt. 

Ex. 44: The salary of a worker was first increased by 10% and thereai 
decreased by 5%. Wlial was thè ehange in his salary ? 

So!u : Let thè salary of thè worker be Rs 100 

After increase, it bccomes Rs100 + 10% of Rs 100 =Rs 1101 
After decrease, it becomcs Rs 110 - 5% of Rs 110 - Rs 104J 
.\ The % increase = 104.5 - 10O = 4.5% 

Quicker Metbod : By thè above theoreni : 

If thè vai uè firstly incrcascs by x% and then decreased by y% tl 

there is |x - y - % increase or decrease, according to’ 

sign +ve or -ve respectivcly. 

Thus, in this case, 10-5 - - 4.5 % increase as llic sign is 

Ex. 45: A shopkeeper marks thè prices of his goods at 20% liigher 
thè originai pricc. After that, he allows a discount of 10%. 
profit or loss did he get ? 

Soln : By thè theorem : 20 - IO - ^qq^ ~ “ 8 % 

.*. he gets 8 % profit as thè sign obtained is *i ve. 

Ex. 46: If thè salary òf a worker is first decreased by 20% and then 
increased by 10%. What is thè percentage effect on his salary ! 

Soln t By Quicker Maths: 

0/ 0/ . % increase x % decrease 

% erteci = % Increase - % decrease - -- 


100 


= leso¬ 


lo X 20 


100 




% 


.'. His salaiy is decreased by 12% (bccausc thè sign is -ve). 

Ite : Changc of order of increase and decrease means that in thè above 
cxauiplc, firstly an increase of 10 % is performed and then thè 
decrease of 20% is performed. In both (he cases, thè result 
remains thè suine. 

47: The population of a town was redueed by 12% in thè ycar 1988. 

In 1989, it was increased by 15%. What is thè percentage effect 

on die population in thè beginning of 1990 7 

a. . n, re . a/ • , % increase x % decrease 

III I % effect ” % increase - % decrease - 


100 


« 15 - 12 - 


15 x 12 
100 


= 3-18=1.2 


llius, thè population was increased by 1 . 2 %. 

ICcessivc increase or decrease 

Itorcm : If thè vaine Is increased sucee 3 sively by x% and y% then 

X + y + * 


final increase Is given by 


100 


%- 


l»f : If we put -y in place of y in the prcvious theorem, we get thè 
rvquired result. This is done bccausc we may say that 
Increase = - Decrease. 

48: A shopkeeper marks the prices ut 15% higher than (he originai 
price, 1 >ue to increase in demand, he further increases thè price 
by 10%. How much % profit will he get ? 

|ln : By above theorem : % profit =15+10 + = 26.5% 

l, 49: The population of a town is decreased by 10% and 20% in two 
successive years. What percent population is decreased after Iwo 
years ? 

: Put x = -10 and y = -20 then, -10 - 20 + = -28% 

Thcrcforc, the population dccreases by 28%. 

tect oiì revenue 

Itorem: (i) If (he price of a commodlty is diminished by x% and 
its consumption is increased by y%, 

(II) or, if the price of a commodity is increased by x% and Its 
consumption is decreased by y% then the effect on revenue 
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= Ine. % value - Dee. % value - 


Ine. % value.x Dee. % value! 


thè value is increased or dccrcased according.to thè +ye oi 
sign obtained. 

Note : The abovc written formula is thè generai forni for bolh thè cj 

yx 

For Case (i) it becomes: y - x - 

XV < 

Whereas for Case (ii) it becomes : x - y - 

Thus, we see that it more easy to remember the genera! fon 
which works in both the cases equally. 

Proof : Wc are discussine thè proof for Case (i). ! 

Lei thè price ofthe commodity be Rs A/unitand tlie consumi 
he B units. 

Thcn total rcvcnuc expenses = Rs AB 

Now, thè new pnee = A * x% of A = A - t— r -- —— L 

1 UO 1 uu 

D O. t. - n 4. Bjl, B( 100 + 


And new consumption = B + y% of B = B + 


/. the new revenue expenses = 


A(100-x) B(100 + y) 


100 100 
= AB(100 - x)(100 + y 
100 X 100 


ADI1W — XII 

Change in revenue expenses =-—— 

A&llOO 2 * 100v - lOOx - xvl - 100 2 AB 


thè % cffcct on revenue 


AB lOOv - lOOx -x! 


=y - x "Toó 

Similarly, we can prove for Case (ii) also. 

Ex, SO: The tax on a c jmmodity is diminished by 20% and ils consui 
tion incrcases by 15%. Find the effect on revenue. 

So In : New Revenue = Consumption x Tax 


= (115% x 80%) of the originai 

“ TÌ' x S) 0f,h£0rÌ8Ìnal 

= | — x 8oì % of originai = 92% of originai 


Thìis, thè revenue is decreased by (100 - 92) - 8% 

By Theorem: 

Effect on revenue 

Ine. %value x Dee. % value 

= Ine. % value - Dee. % value --- — 


Thcrefore, there is a decrcase of 8 %. 

Ex. SI: If the price is increased by 10% and thè sale is decreased by 5%, 
thcn wbal will bc the effect on income ? 

So In : I-el the price be Rs 100 per good and the sale is also of 100 goods. 
So, the money obtained after selling all thè 100 goods 

• = 100 x 100= 10,000 

Now, the increased price is Rs 1 10 per good and the decreased 
sale is 95 goods. 

So, the money obtained after selling all the 95 goods = 110 x 95 
= Rs 10,450. 

.. profit = 10,450 - 10,000 = Rs 450 

By Theorem : % effect • , 

’ , Ine . %value x Dee. %valuc 

= Ine. % value - Dee. % value -- ~ 

-w-’-TST- 4 -» 

/. his income increases by 4.5%. 

Ex. 52: If the price is decreased by 12% and sale in increased by 10% 
then what will be the effect on income ? 

Soln : By Theorem : 

% effect =10-12- = - 3.2% 

1 1 is income is decreased by 3.2%. 

Ex. 53 : The landholding of a person is decreased by 10%. Due to late 
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- 8 - 10 - 


mousoon, the production decreascs by 8 %. Then what is thè effe! 
on levarne ? 

Soln : Change any of thè decrcased value in thè forni of an increase. 
Suppose we change as 
10 % decrcase = - 10 % increate 
Now, putting thè values in thè above formula, we have 

%effect = - 10 - 8 - i: ^p- 

= -18 + 0.8 = -17.2% 

Therefore, his revenue is reduced by 17.2%. 

Now, suppose we change this as follow 
8 % decrcase = - 8 % iucrease 
Now, putting thè values in thè above formula, we ha ve % elfet 
(- 8) x IO 
100 

= -18 + 0,8 = -17.2% 

Thus.we gettile samcresult in boih thecases. So, ithmdly malici 
which oflhe values changes its fotm. 

Ex. 54: The number of seats in a cinema hall is increased by 25%. Tht 
pricc on a ticket is also increased by 10%. What is thè effect oi 
thè revenue colfected ? 

Soln: Sinct* there is an increase in the seats as well as in thè price, w< 
use: 

Decrease = -(Increase) 

Thus, the formula bccomes : 

% 0 ffccl = 25 - (- 10 ) - 25 ^~ l0) = 35 + 2.5 = 37.5 

Thus, there is an increase of 37.5% in thè revenue. 

Ibis examplc can also be solved by changing thè lorm of any . 
increased value to decreased value. Txy it yourselfby changing the other value. 

Note : We see tliat, x+ y -K j^ is our key-formula. All of the above forma 

can be obtained by only changing the signs. For examplc: 

i) Increase of x% and increase of y% 

= |x + y + -jo^ì % increase or decrcase according to its sign. 

ii) Increate of x% and decrease of y% (put y = -v) 


x-y- 


% increase or decrease according to its sign. 

100 


I Decrease of x% and increase of y% (Put x K -x) 

J-x -f y j% increase or decrease according to its sign. 

> Decrease of xtv and decrease of y% (Put x - -x and y - -y) 

» f_x - y + \% increase or decrcase according to its sign . 

rheorem : The pass marks in au examination is x%. lf a candidate 
fho secures y maria falls by z marks. (hon the maximum marks, M 

U)0(y + z) 

>roof: it is veiy much easy to prove the above theorem. f .et thè maximum 

marks be M, then there exists a relation: 

x% of M - y + z 

w y + z 100 (y + ?-) 
or.M= —- “ 

?Note : lf you bave understood the relationship, you don’t nml to 
remember the formula. But some of thè studenti» get coniused ni 
finding the relationship in the examination hall, so wehave yiven 
the direct formula. 

Ex. 55: A student bas to secyre 40% marks to get through. If he gas 40 
marks and fails by<5 marks, find the maximum marks sei lor thè 

examination. 

. 100(40 +40) 

Soln : By die above theorem, Maximum marks - £ () - w 

Ex. 56: In an examination, a.candidate must get 80% marks lo pass, il a 
andidate who gels 210 marks, fails by 50 marks, lind ilio maxi ¬ 
mum marks. 

Soln : By the above theorem : 

100(210 + 50) 

Maximum marks --^ m 

Theorem : A candidate scorlng x% in an «wnlnatlon fails by V 
marks, while another candidate who scores y% marks get* b marks 
more tinnii the minimum requlreò pass marks. Then thè maximum 

. ,, iOOta+b) 

marks for that examination are M - ^ ^ 

Proof ; Lei the maximum marks for the examination be M. Thus, marks 
scored by the first candidate = x% of M 
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and marks scored by thè second candidate = y% of M. 
Now, pass marks for boli] thc candidales are equal; so 
x% of M + a = y% of M - b 

Mx Mv 

° r ’7oo' t ' a_ Too _b 


M(y - x) 


= a + b 


100(a + b) 


’ ìnrk u •• - 

100 (y _ 

Ex. 57: A candidale scores 25% and fails by 30 marks, while another 
candidate who scores 50% marks, gets 20 marks more than th. 
minimum required marks to pass thè examination. Find th 
maximum marks for thè examination. 

So In : By thè theorem : 

Maximum marks = = 

Note : (t) The abovc formula can he writtcn as 

Maximum marks J =. 10l)(Dtff - nflheir scorgi) 

Diff. of their % marks 

(ii) Difierencc of their scores = 30 + 20. Because thè fir. 
candidale gets 30 less than thè required pass marks, while Ih 
second candidate gets 20 more than thè required pass marks 
Ex. 58: A candidate who gets 30% of thè marks in a test fails by 50 
marks. Another candidate who get 320 marks fails by 30 marks/ 
l ind thè maximum marks. 

Soln : We can’t use thè above said direct formula in this case. (Why ?) 
So, we use thè laet that pass marks forbotti thè candidales are thè 
same. 

If x is thè maximum marks, then thè 
pass marks for thè fìrst candidate = 30% of x + 50 
and thc pass marks for thè second candidate - 320 + 30 
Thercfore, 30% of x + 50 = 320 + 30 

or, ^-300 ,.x-^M = li000 


Note : The above method shoiild be understood well, because it Works 
when thè form of question is changed. 

Thcorcm : In measuring tire sides of a rectangle, one side is taken 
x /o in excess and thè other y% in deficit. The error per cent in area 

calculated from thè measurement is x-y-y^-in excess or deficit, 
according to thè +ve or -ve sign. 


Proof : You must bc familiar with thè abovc fornitila. The proof for 
this i s being given below. 

Lei thè sides of thc rectangle be a and b. 
area = ab' 

New sides are : a + x% of a and b - y% of b 
aUOO + x) 3 b (100" .y) 
or ' uìu d 


new area = 


aba 00 + x)(100-y) 


ab(100 + x)(100 - y) , abtlOOx - H)0 y-xyj 

Error -— o ■ 1 


% error 


abflOOx- H>0 y-xyl 


= x-y- 


y i vv ; 

. . % E xcess x % Deficit 

or, % error = % Excess - % Delicit - . jqo 

Ex. 59: In measuring thè sides of a rectangle. one side is taken 5%'in 
excess and thè other 4% in deficit. Find (he error per cent in area 
calculated from thè measurement. 

Soln : By thè above theorem : 


% error = 5 - 4 -^ = 1 -- J = 5 ™ - 

Ex. 60: lf one of .he sides of a rectangle is increased1 by 

other is increased by 5%, find (he per ceni vaine by which thè area 

Soli. : Thè' above theorem will also work in this case. Theonly change 
required is to change thc form of one of increased /• value to thè 
dccreased % value, ie., 

5 % increase - -5% decrease 

Now. % effeet = 20 - (-5) - ^i> = 20 5 + 1 = 2(5% 

Sincc thc sign is +ve, therc is 26% increase in arca. 

Note : We can also use 

20% increase = -20 decrease. 

Try to solve by using thè above change. 

Ex. 61: lf thè sides of a square are increased by 30%, find thc per cent 
increase in its area. 

Sola : We can use thc same method thathas been used in thè previous 
example. 


i = - % excess because sign is +ve 
5 5 . _ 
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% increa se in area - 30 - (-30) - =, 6o + 9 = 69% 

Thearem : ir thè sidea of a triangle, rectanglc, square, circJe, rhom- 
bus (or any 2-dimentionaJ figure) are increased by x% t its area is 


100 


% 


increased hy * <X |^° 0) % or 2 x+ 

SoJn : For a trlangfe: 

Suppose a triangle hus tliree sides a, b an d e. 

Then ils area A = VT(s - a) (s - li) (s - c) 
whe«,«-i±|±£ 

Now, when all thè lhree sides are increased by x%, thè sides 
becomc : 

MMì*ì bn ootx) ctlOQa-x) 

100 ’ 100 ’ 100 


New. a, = l]00±x|f a+_b+_c 

100 L 2 

•*- New arca, Ai = 


(100 + x) 
100 



“ a(l00 + x))| 

L b (100 4- x)U 

c (100 + 


100 

! ioo II 

;>l_ ioo- 

- 4 

'100 + xV . 



- VI 

100 J « w - 0« - b) (s - c) 



Al = (a 
[ ioo \ 

Now,% increa.se inarca 


Al - A 
A 


x 100 


f io_o_4-x 

ioo 


-1 


x 100 


2 

r 1 

100 -4- x] 

( V ) 

100 j \ 

* m Ì( l+ -à) -’J 


x 100 
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(100) 2 100 


Therefore, w* may say that if all thè sides of a trìangle are increased 

by x%, tlien Its area increases by X ^qo or 2x + H)ò‘ 

For a Rcctangle : Lei ihc sides of a rcctangle bc a and b. 

The» its area; A - ab 

Now, suppose, its sides becomc : 

a (100 + x) ..bUOO+JÙ 

^lòò~ and “lòT^ 

.2 


And ils new area: Ai ^ ab 


100 + x 


100 


100 4-x 

ioo' 


,\ % incrcase in arca = * 100 


( 100 + x N 

- 1 

A 

1 ino 
- 

/» 





2 


! ioo -? x N 

-il 

X 

l 100 




x 100 


x (x + 200 ) 
100 


= 2x + Tqo 


Therefore, we inay say Chat if sides of a rcctangle are Increased by 
x%, then its area is increased by X ^ qq~ % or ( 2x + foO 


1%. And 


this is Ihe sante as for thè triangle. 

Note i Now, we don’t need lo calculate for square and rhombnà. That 
will give ihc same'result. 

For a Rcctangle': 

Let us bave a circle \yith radtus r mctres 
So, its arca - A “ n t 2 

r (100 + x) 

When its radius is increased by x%, ìt becomes : 

f r (100 + x) 

So, ils new -jiva = Ai = n\ -^— 


100 ^t x f - 20 A? 2 * 2 1 

L 

_ _ J OOO 4- X)f _ f 

J ioo 2x 100 S 

IOO —J [' 
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% increase in arca = 


A r - a 


x 100 


flOO + x 

I 100 


=2 ‘ + ìò<> 


- ! 100 


x (X + 20 0 ) 
100 


Ihcrefórc, we see that it gives thè same residt for a circle also 
Final condus on : Now we conclude thal this generai fornitila is 
applicale lor any 2-dimeusional figure. 

Take an example : If thè sides ofa rectangle are increascd by 10%, what 
is tlie pevccntagc increase in ìts arca ? 

Solo : The requiicd auswer = 2x10 + =20+1-21% 

Note : (1) What will be thè effect ou thè area when thè sides are decrcased 
by x% ? (Try this yourself.) 

(2) VVhal is thè effeet on thè volume ofa three-dimensional object 
when its sides are mcreased by x% ? (Try it yourself) 

;, . / aU / 1 ,T‘ n " tÌ , 0 "’ X% failed in E "glfch sud y% failed 
in Mjtbs, Ifz /àofstudenlsfailed in bofh thèsabjects,thèpertentage 
«i studenti «ho passed in both thè subjeets is 100 - (x + y + i) 
or, (100 - x) + (100 - y) + * 

Proof : Percentage of students who failed in English only = ( x - z)% 
Percentage of siudents who failed in Matlis only a (y - z) % 
Percentage of students who failed in both thè subjeets *= z% 
(given) i 

' P ?* Cn,age of students who passed in both thè st.bjecis 
= l00 -[(x-z) + (y- Z )-z] 

- 100 - (x + y - z) 

E*. 62: in an esaminatoli, 40% of thè studenls- feiled in Maths 30% 
faded in English and 10% failed in both. Fmd thè percentage of 
students who passed in botli thè subjeets. 

Soln : Following thè abovc theorem : 

The required % = 100 - (40 + 30 - 10) = 4096 
Note : We should know that thè following sets complete thè System, Le., 
100% = % of students who /ailcd in English only 
+ % °f students who failed failed in Maths only 

- % of studente who failed in both subjeets 
■t % of studenls who passed in both subjeets 


[*, 63: A man spends 75% ofhis income, (fis incorno increases by20% 
and his expenditure also increses by 10 %. Find thè percentage 
increase in his savings. 
lln: Detailed Melhod: Suppose his monthly income = Rs 100 
Thus, he spends Rs 75 and saves Rs 25. 

His increased income - 100 + 20% of 100 = Rs 120 
His increased expenditure - 75 + 10% of 75 « Rs 82.50 
/. his new savings « 120 - 82.5 = Rs 37.50 

% increase in his savings - — -x 100 * 50% 


25 


Qulcker Mathod (Direct Formula): 
Percentage increase in savings 

20 x 100 - 10 x 75 


1250 


= 50% 


100- 75 25 

Ex. 64: A solution of salt and water contains 15% salt by weight. Of it 
30kg water evaporales and thè solution now contains 20% of salt. 
Find thè originai quantity of salt. 

Soln: Suppose there was x kg of solution iuitially. 

15x 3x 

The quantity of salt = 15% of x = ^kg 

Now, after evaporation, only (x- 30) kg of infoltire 


contains ^ kg of salt. 


or 


, 20% of (x - 30) = or, 


x- 30 


3x 

20 


or, 15x “ 20 x - 600; 


600 


= 120 kg 


Qincker Method (Direct Formula): 
Originai quantity of solution 

= Quantity of evaporated water 

20 


Pillai % of sali 


j Pini 

[%l 


Diff. of sali 


= 30 


- 120 


20-15 

Ex. 65: In a library, 2Ó%of thè books are in Hindi, 50%ofthe remaining 
are in English and 30% of thè remaining are in Frcnch. The 
remaining 6300 books are in regional languagcs. What is thè total 
ninnber of books in thè library? 

Soln: Suppose there aie x books in thè library. 
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Then, thè no. ofbooks in Hindi = 20% of x = - 


50% of thc Temaining, i.e., 50% of j x - j 
2x 


= 50% of ~ 


= — are in English. 

Now, 30% of thè rcmaining, he., 30% of [x - T- + — 

_ 2 x 3 x I v ^ / 

- 30% of y = — boolcs are in French. 

Now,x-(| + f 4 |j = 6300 

or, g = 6300 • x = 6300 .* 2S 


Quicker Method {Direct Formula): 

No. of total books 

100 

50 

.6300 x ÌOQ x ltfl x IÓ 0 
80 x 50 x 70 


6300 


Ul DOOK 5 

/ 100 V 100 

(lOÓ-20j(lOO- 


= 22500 


100 


100 - 30 
22,500 


Ex. 66: 40 litres of a mixture of milk and water contain 10% of water! 
I low mudi water must he added to make thc water 20% in thè ni 
mixture ? 

Soln: Quantity of Water =* 10 % of‘40 = 4 litrcs. 

Now, suppose x litres of water are added, then 
4 + x=20%of(40 + x) 


0f>4 + x ^-t* 


20 < « 

■ • x=y=5 htresv 


or, 20 + 5x = 40 + x 

Quicker Method (Direct Formula): 

lite quantity of water lo be added - (2 ° ~ 10 ) - 5 3 ;#,™ 

(100 - 20 ) 

Ex. 67: The marni factum of an arride makes a profit oi'25%, thè 
Wholesale dealer makes a profit of 20%, and thè mailer makes a 
proli! of 28%. Find thè manufacturing price of (ho article if llie 
rctailer sold ir for Rs 48. 

Soln : By thè nife of fraction; 

Cost of manufacturing - 48 (———ì f———1 f -^9 2. 

(100 + 28/(100 + 20 j |100 + 25 


-«iSM-r 25 

K. 68 : What quantity of water should be added to reduce 9 litres of 50% 
acidic liquid to 30% acidic liquid? 

loln: Detailed Method: 

Acid in 9 litres = 50% of 9 = 4.5 litres. 

Suppose x litres of water are added. Then, there are 4.5 litres of 
acid in (9 + x) litres of dihited liquid. 

Now, according to thè question, 

30%of(9 + x) = 4.5 

or,^(9 + x) = 4.5 

or,27 + 3x*45 or,3x“ 18 

.vx = y-6 litres. 

Quicker Method: The quantity of water to be added 

.im^M^Htres. 

Ex. 69: In an examination thè perccntage of students qualified to thè 
number of students appeared from school 4 A' is 70%. In schooi 
'B' thè number of students appeared is 20% more than thè 
students appeared from school 4 A’ and thè number of students 
qualified from school ‘B’ is 50% more than thè students qualified 
freni school ‘A 1 . Wliat is thc percentage of students qualified to 

thè number of students appeared from school ‘B’? 

1)30% 2)70% 3)87.5% 

4) 78.5% 5) None of thesc 

Soln: Detailed method: 

Suppose 100 students appeared from school A. Then we bave 

Appeared Passed 

A —► 100 70 

B<-> 120 70 + 50% of 70 *=105 

Required % * x 100 = 87.5% 
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Direct Formula (Quicker Metliod}: 

Requircd % = -1° x (100 ±50)% 70 x 150 

100 x (100/f 20)% 100 x 120 X 100 

= 87.5% 

Ex. 70: In 1 kg mixture ofsand and iron, 20% is iron. How much sa 
should be added so ihat thè propoiiion of iron bccomcs 10 %?* 
1) 1 kg 2) 200 gms 3) 800 gtns 4) 1.8 kg 5) None ofthese ‘ 
aoin: la 1 kg inixlure, iron - 20 % of 1000 gm = 200 sm 
and sand = 800 gm 

Suppose x gm sand is added to thè mixture 
Then, total mixture = (1000 + x) gm 

Now, % of iron = * 100 = io (given) 

or, 1000 + a -2000 
x= I000gm = lkg 

Quicker Method: When a certain quantity of goods B is added to cham 
thè percemage of goods Ama mixture ol'A and B then thè quanlity 
B to be added is ^ 7 

Preyious % value of A 1 

Changed % value of A X Mlxture q^ntìty - Mixture Quantit 

ln above question, required quanlity ofsand to bc added 
20 , 

~jQ X ’^ _ 2 -l-lkg 

Ex. 71 : Weights oftwo friends Ram and Shyam are'in thè ratio of4 • 5; 

s weight increases by 10% and thè total wcightof Ram an<‘ 
Shyam together becomes 82.8 kg, with an increase of 15% B 
whal per cent di d thè weight of Shyam increase? 

S'nln MK 70 2) ’ 7 ' 5D/ ! 3>!9% 4 > 2I% 5) None oftliese 

Soln: Lei thè weights of Ram and Shyam be 4x and 5 x. 

Now, accoding to question, 

4* x 110 , 

+ Shyam s new wt = 82.8 ... (i) 

From (ii), x = 8 
Pufting in (i), we gei 


% increase in Shyam 


% J47. 

swt=|- 


6-40 

40 


x 100 


fulcker Metliod: If Shyam's weight increase by x% 
relationship 

4(100+ 10 )+ 5(100+ x) =(4 + 5) [100+ 15]. 
or, 440 +5(100+ x)= 1035 
or, 100 + x = 119 x-19 

OR 

\y method of Alligation: 

Ram Shyam 

10 % 

4 *^^ ^5 (given) 

By (he rute of alligation 
x - 15 _ 4 
15-10 5 

or, x - 15 = 4 /. x=19 

>\\ 


- 19% 

then there exist a 
•(*) 


Average 


An average t or more accuratelyan arithmetic mean is, in crude 
rms, thè sum ofn different data dìvided by n. 

For exampte, if a batsman scores 35, 45 and 37 runs in frrst, 
:cond and third innings respectively, thcn bis average runs in 3 innings 


s equal to 


35 4-45 + 37 


= 39 runs. 


Therefore, thè two mostìy used fonnula in this chapter are: 

• . Total of data 

Average = -r. —rr“ 

No. of data 

And, Total - Average x No. of data 
Ex. I : The average age of 30 boys of a class is equal to 14 yrs. When 
thè age of thè class teacher is included thè average becomes 15 
yrs. Fiiid thè age of thè class teacher. 

Soln : Total ages of 30 boys = 14 x 30 = 420 yrs. 

Total ages when class teacher is included 

= 15 x 31 =465 yrs 

Age of class teacher = 465 - 420 = 45 yrs. 

Direct Formula r 

Age of n.ew entmnt = New' average + No. of old members x Increase 

in average = 15 + 30(15 - 14) = 45 yrs 
Ex. 2 : The average weight of 4 men is ìticreased by 3 kg when one of 
thcm who weighs 120 kg is replaced by another man, What is thè 
W'eight of thè new man? 

Stìln : Quicker Approach : If thè average is ìncreased by 3 kg, then thc 
SLim ofweights ìncreases by 3 x 4 = 12 kg. 

And this increase in weight is due to thè extra weight included 
due to thè inclusion of new persoti. 

.’. Weight of new man = 120 + 12 = 132 kg 
Direct Formula : Weight of new person = weight of removed person + 
No. of persons x increase in average = 120 + 4 x 3 = 132 kg 
Ex. 3 : The average of niarks obtained by 120 candidai in a cei tain 
cxamination is 35. If thè average marks of passed candidates is 
39 and that of ihe faiIed candidates is 15, what is thè number of 
candidates who passed thè examinstion? 

Solnr Let thè number of passed condidates bex. 
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Then total marks = 120 x 35 = 39a + (120 -x) x 15 
or, 4200 = 39* + 1800 - 15* or, 24x = 2400 

..a -100 

/. number of passed candidatcs =100. 

Direct Formula : 

Number of passed candidates 

_ Tota! candidate* (Total averase - Failed average) 

Passed uverage - Failed average 
and Number of failed candidatcs 

_ Total candidate* (Passed uverage - Total a vara} 
Passed uverage — Failed average 

No. of passed candidates - - 100 

By Mei hod of AHigation: 

Passed Failed 

3! 



/. No. of passed candidates : No. of failed candidates = 20:4 = 5: '. 

120 

No. of passed candidatcs = x 5 = 100 

Ex. 4 : The average of 11 results is 50. If thè average of first six resi 
is 40 and that of last six is 52, find thè sixth result.- 
Soln : The total of 11 results = 11 x 50 = 550 
The total of first 0 results = 6 x 49 - 294 
The total of last 6 results = 6 x 52 = 312 
The 6 th result is common to both; 

Sixth result = 294 + 3*12 - 550 = 56 
Direct Formula : 

6 th result = 50 + 6 {(52 - 50) + (49 - 50)} - 50 + 6 {2 - 1} = 5<! 
Ex. 5 : The average age of 8 persons in a committcc is increased by 
ycars when two men aged 35 yrs and 45 yrs are substituted 
two women. Find thè average age of these two women. 

Soln : By thè direct formula used in Ex. 2, * 

(he total age of two women = 2 x 8 + (35 + 45) 

= 16 + 80 = 96 vrs. 


96 

/. average age of two women ^ = 48 yrs. 

Ex. 6 : The average age of a Family of 6 members is 22 yrs. If thè age of 
thè youngest member be 7 yrs, then what was thè average age of 
(he family at thè birth of thè youngest member? 

Soln : Total ages of all members = 6 x 22 = 132 yrs. 

7 yrs ago, total sum of ages = 132 - (6 x 7) = 90 yrs. 

But at that time there were 5 members in (he family. 

/. Average at that time = 90 + 5 = 18 yrs. 

Ex. 7 : A man bought 13 shirts of Rs 50 each, 15 pants of Rs 60 each 
and 12 pairs of shoes at Rs 65 a pair. Find thè average value of 
each article. 

Soln : Direct Method: 

13 x 50 + 15 x 60 + 12 x 65 _ „„ 

Average= - Rs5S - 2S 

Ex. 8 : The average score of a cricketer in two matches is 27 and in three 
other matches is 32. Then find thè average score in ali thè fi ve 
matchcs. 

Soln : Direct Metliod : 

._ . 2 x 27 •+ 3 x 32 _ 54 + 96 _ 

Average in 5 matchcs =--*= ^ W 

Ex. 9 : The average of 11 results is 30, that of thè first five is 25 and that 
of thè last five is 28. Find thè value of thè 6 th number. 

Soln : Direct Formula : 

6 th number = Total of 11 results - (Total of first five + Total of 
last five results) 

= 11 x30,-(5x 25 + 5 x28) 

= 330 - 265 “ 65 

Note : Ex 4 and Ex 9 are differenl. In Ex 4 thè 6 th result is common to 

both (tic groups but in Ex 9 thè 6 th result is excluded in both thè results. 
Ex. 10 : In a class, there are 20 boys whose average age is decreased by 
2 months, when one boy aged 18 years is replaced by a new boy. 
Find the age of the new boy. 

Soln : This example is similar to Ex. 2. The only differcnce is that in 
1 / Ex 2 the average increases after replaccment whereas in this case 
the average decreases. Thus you can see the difFerence in direct 
formula. 
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Direct Formula : 

A ge of newpersoti = Age ofremoved persoti - No. of persona 
x Dee rea se in aver age. age 
2 


= 18-20 x 


12 


-ir 10_44 2 

“ ~ ~y - - I4 J yr's = \ A yrs 8 months. 

ICx. 1 1 : A baisman in his 17lh innings makes a scoro of 85, and IhercU 
inereases his average by 3. What is his average after 17 immigri 
Soln : Lei thè average after lólh innings be*. then 16.V + 85 
- 17 (x + 3) = Total score after 17th innings. 

/. * = 85-51 = 34 

average after 17 innings -.v + 3 = 34 + 3 = 37. 

Direct Formula : Average after 1C innings =* 85 - 3 x 17 = 34 
Average after 17 innings — 85 - 3(17 - i ) - 37 
Ex. 12 : A cricketer has completed 10 innings and his average is 21.5 , 
runs. How many rùns musi he make in his nexi innings so as lo! 
mise his average to 24? 

Soln : Total of 10 innings - 21 .5 x 10 = 215 

Suppose he needs a scòro i>f.r in 1 Uh innings; then average in' 
1 1 innings = “ 24 

or, x ■* 264 - 215 = 49 

Direct Formula : Rcquiredscore = Ilx 24-21.5 x 10-49 
Note : The above formula is based on thè theory that thè differente is 
eounted due to thè score in last innings. 

Average related to speed 

Theorem : If a persoti travet* a distante ai a speed of x km/hr and thè 
sante distance ai a speed ofy km/hr. then thè average speed duritig thè 

wholejountey is given by—— km/hr , 

*+y 

or, 

Ifhalfof ihejourney is t roveti ed ut a speed ofx km/hr and thè 
next half a t a speed of y km/hr. then average speed during thè whole 

^ km/hr 


jottrney is 


.V + V 


or, 

If a man goes to a ceriain place at a speed ofx km/hr and 
rcturns to thè originai place at a speed ofy km/hr, th eri thè average speed 

during up-and-down journev is ^ km/hr. 

" X 

Note : Inali the above threecases the (wo parla of thè journey areequal; 
hence the fasi two may bc considered as a special case of the first. 
That’s why all the thrcc lead lo ihe sanie resili! 

Proof : Pvoof for this is given in '‘Time and Distaricc” Chapter. 
Theorem : Ifa persoti travels three equal distante* at a speed ofx km/hr, 
y km/hr and 2 km/hr respectively. then the average speed during the 

whole jottrney is —— km/hr. 

xy + yi + xz 

Proof : Lei the three equal distances be A km. 

Time laken at the speed of x km/hr = — hrs. 

x 

Time laken at the speed ofy km/hr = y hrs. 

Time taken at the speed of z km/hr = j hrs. 

Total dislance iravelled in timc — + — + — = 3A km 

.V y z 

Average speed during the whole journey 

3/1 _ IxyzA _3 xyz 


- km/hr 


lL + d. + d. Ayz+Axz+Axy xy H- jr + xz 
x y z 

Ex. 13 : A Irain travels from A to 13 at (he rate of 20 km per hour and 
from B to A al the rate of 30 km/hr. What is thè average rate for 
the whole journey? 

Soln : By the formula: Average speed - -__^_20_x_30_ ^ 

r 20 + 30 

Ex. 14 : A persoli divide* his telai roulc ofjoumey itilo thrcc equal parla 
and decidcs to navel the thiec parta wilh speeds of 40,30 and 15 fcnvhr 
respectively. Pind His average speed during live whole joumey. 

Soln: Bv (he theorem: Average speed --- * - • ^ - 

1 40 x 30 + 30 x 15 + 40 x 15 

3 x 40 x 30 x 15 „ 

"-2250.- =24km/hr - 



0I * QUICKERMAT. 

_Ex. 15 : One-third ofa certainjoumey is covcredat thè rate of25 km/} 
one-fourth at thè rate of 30 km/hr and thè resi at 50 km/hr. Fi 
tlie averagc speed l'or thè whole joumey. 

Sc»Jn : Lei thè toial joumey bc x krii. Theiiy km at thè speed of25 

and | km at 30 km/hr and thè rest distance * - ~ £ = 

at thè speed of 50 km/hr. ' 

Total lime taken during thè joumey of* km 

= 3^7 hrs + r„17 ,,rs+ 77717 hre =il h « - fo 

x 100 1 

. . average speed = — = -^ = 33y km/hr. 

600 

Note : In this cxamplc thè thrce pails of thè journey are noi equal; 
wc didn’t apply thè theorem. 

Ex. 16: The average salaiy of thè enlire staff in a office is Rs 120 
month. The averagc safary of officers is Rs 460 and that 
non-officcrs is Rs 110. If thè tmmber of officers is 15, then 
thè number of non-officers in thè office. 

Soln: Let thè required number of non-officers - x 
Then, J10x+460x 15= 120 (15 +x) 
or, 120x - ilOx = 460 x 15 -120 x 15 = 1 5 (460- 120 ) 
or, 10x= 15x340; /. x- 15x34-510 
Quicker Method: (Method of alligation): 

Officers Non-officers 

___^T:i20C^7 

IO- ^"^—340 

Thercfore ratio of officers to non-officers = 10 : 340 = 1 : 34 . 

number of non-officers =* 15 x y = 510 
OR, Direct Fonnula: No. of non-officers 

= No. of officera x L Av.salaryof officers - Mean average 
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Ex. 17: There were 35 students in a hostel. If ihe number of stitdents 
increases by 7, fhc expenscs of thè mess incrcase by Rs 42 per day 
while thè average expenditurc per head diminishes by Re 1. Find 
thè originai expendilure of thè mess. 

SoJn : Suppose thè average expenditurc was Rs x. Then total 
expenditurc - 35x. 

When 7 more students jotn thè mess, tomi expenditurc 35x + 42 

Now, the averagc expenditurc = 35x * 4 ? = 3>Sx ,| ~ 42 

35 + 7 42 


35 x 12 * Rs 420 


Now, wc bave = x - I 

or, 35x + 42 = 42x - 42 
or, 7x = 84 /. x - 12 

Thus the originai expenditurc of the mess = 35 x 12= Rs 420 . 
Direct formula : 

If decrease in average = x 

incrcase in expenditurc = y 

increasc in no. of students -» z 

and number of students (originally) = N, then 

thè originai expenditurc = N p 7 ) + yj 
In this case, 35 p ii 5 ^7) + 42 j =, 35 x , 2 = R s 420 

Note : This formula may be uscd in different cases of such 
cxamplcs. Tiy it. 

EXERCTSES 

1. In an examination, a batch’ of 60 students made an average scote of 
55 and another batch of 40 made it only 45. What is the overal] aver- 
age score? 

1)52 2)40 3)51 4)56 5) None of these 

2. The average marks of a student in four subjects is 75. If the student 
obtained 80 marks in the 5th subject then the new average is 

1)80 2)76 3)92 4)95 5) None of these 

3. The average of first 61 naturai numbers is 

D30 2)30.5 .3)31 4)32 5) None of these 

4. In an exam, the average was fbund to be 50 marks. Afìer dcducting 

computa lional cnurs the marks of thè 100 candidalo; hod to bc changed 
freni 90 to 60 each and the average carne down to 45 marks. The total 
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1)300 2)600 3)200 4) 150 5) None of thcse 

5. The avcrage age of a group ofl6 persons is 28 yrs and 3 monfhs. Two 
persons each 58 yrs old lefì thc group. The avcrage age of thè rer Min¬ 
ing persons is 

1)26 . 2)24 3)22 4)20 5) None of thcse 

6. Ihe average weight of 50 balls is 5 gm. If thc weight of thè bag he 
incJudcd thè average weight increases by 0.05 gm. What is thè weight 
of thè bag? 

1)5.05 2)6.05 3)7.05 4)7.55 5) None of thcse 

7. The avcrage age of a group of 10 studenti is 15 yrs Whcn 5 moro 
Studenti joined thc group thè average age rose by 1 yr. The average 
age (in ycars) of Ihe new students is 

I ) 18 yrs 2) 17 yrs 3) 1 6 yrs 4) 12 yrs 5) None of Illese 

8. The avcrage weight of 8 persons is iiicrcased by 2.5 kg whcn one of 
them «ho weighs 56 kg is replaccd by a new man. Tire weight of [he 
new man is 

0 73 kg 2) 72 kg 3) 75 kg 

4)80 kg 5) None of these 

9. Tlie avcrage weight of A, B and C is 84 kg. If D joms thè group, thè 
avcrage weight of thè group becomes 80 kg. If another man H who 
weiglis 3 kg more than D, rcplaces A, then thè average of B, C, D and 
B becomes 79 kg. What is thè weight of A? 

1)64 kg 2) 72 kg 3) 75 kg 4) 80 kg 5) None of these 

10. The average of 11 results is 50. If thè average of first 6 results is 49 
and tlx: that of last 6 ts 52, imd thc 6th resull. 

1)50 2)52 3)56 4)60 5) None of these 

ILA man di i ves to his office at 60 km/hr and retums homc along thc 
same route at 30 krrvlir. Find thè avcrage spccd.. 

1)50 km/hr 2) 45 km/hr 3)40knvhr 

4) 55 km/hr 5) None of these 

12. Fjnd thè avcrage of (ivo consecutive even numbers a, b. d and c. 

13. A man covers j ofhis joumcy by traili ai 60 km. ]», next j by l>u> 
at 30 km/hr and thc rcst by cycle at 10 km/hr. Jh'ind his average spccd 


during whole jrnimcy. 
1)30 km-hr 
4) yt A 11 !.r 


2) 33- kra/hr 
5) Nono of thcse 
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ANSWERS 


1- 3; Average of combinai group = - Qx 55 + 40 x 4 5 = 


2 . 2; ÌJilLrXO 


60 + 40 


3 3; $um of first 61 naturai numbers = 

Average = — m 31 
2 x 6 ] 

By Direct Formula : 

The average offi.st v nalur a) nnmbers |, ±tl. 
Hence in this case, average ^ ^ 3] 

4. 2; Lei thè total number of eand.dates - * 

• jP-V- 100(90-6 0) 

v —-45 x = 600 

16 x 28y-2 x 58 
5 ' 2i -M- 

h 7otal age of 10 students - J5 x 10 - 150 vrs 
TotaT age of 15 sludenfs = 15 x 16 - 240 yrs 

Av <-‘rage of new students - 2*Hz± 5 0 ^ j g ^ 

8 . 5; 56 + 8 x 2.5 - 76 yrs 
9.3; A-13+0-3x84-252 kg 
A H3 f C + D = 4x 80 = 320 kg 
D- 320 -252 = 68 kg 
E -68 + 3-7! kg 


Now.- 3 ^À±7l 

4 

.'•A = 75 kg 


79 


3) 20 km/hr 
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Problem Based on Ages 

To solve thè problems based on ages, studenti are required thè 
knowledgeof linear equations. This melhod needs some basic coneepts 
as well as some moro lime than it deserves, Someiimes it is easier to 
solve thè problems by takìng thè gì veti choices in accounl. Bui this 
hil-and-trial melhod proves costly someiimes, when wc reach our solu¬ 
tion mudi la ter. We bave Iried to evali! al e some easier as well as quicker 
methods lo solve (bis typeofqucstions. Although we are noi ablc (o cover 
each type of questiona in this scetion, our altempt is to ni inimi se your 
difllcufties. 

Mave a look at tlie l'oHowIng questions 

Ex. 1 : The ago of thè fattici 3 years ago was 7 times the age of his son 
At presetit the fathcr’s age is fivc times that ol'hi.s son . What are 
The present ages of the father and the son? 

Ex. 2 : At presene the age of thè faiher is fi ve times that of thè age of his 
son. Three years hencc, the fathcr’s age woukl bc Tour times that 
of his son. l*ind the present ages of the father and the son. 

F.x. 3 : Three years carlier the father was 7 times as old as his son. Three 
years lience die father's age would bc Ibur times that of his son. 
What aro thè present ages of the father and the son? 

By the conveiitiimal method : 

Soln : 1, Lei the present àge of son — x yrs. 

Then, thè prescnl age of farhci = Sx yrs. 

3 years ago, 

7 (x - 3) = 5x - 3 
or, 7x - 21 = 5x - 3 
Oi\2x-18 x = 9yrs. 

Thcrefore, son’s age = 9yrs. 

Father s age — 45 yis. 

I Subì : 2. Lei thè present age of son = x yrs. 

; • Thcn, thè present age of father - 5x yrs. 

II 3 yrs hence, 

I 4(x * 3) - 5x + 3 

or, 4x -*■ 12 = 5x + 3 

x = 9 yrs. Therefore, son’s age = 9 yrs 
and father's age - 45 yrs. 


10.3; 6x49-6x52- 1) x 50 
11.3; By Direte Formula : 


294 + 312-550-56 


2 x 60 x 30 2 x 60 x 30 


ÀVCTilgC-—- -- 


= 40 km/hr 


60+30 90 

12. Averagc of live consecutive even nutnbers or odd numbers is thè 
middle icrm. In this case the avcragc is c. 

3 x 60 x 30 x 10 

113: AVCTage = 60 X 30 + M)xl0tlò7^ 

- 3j<6! )x^3Q _ x 10 „ 20 km/hf 
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Soln. 3. Let thè present age of son = x yrs. 

.. and ihe present agc of father = y yrs. 

3 yrs eariier, 7 (x - 3) - y - 3 or, 7x - y = 18 —• (1) 

3 yrs hence, 4(x + 3) = y + 3 

or, 4x+12=y + 3 or,4x-y«-9 -(2) 

Solving ( 1 ) & (2) we get, x = 9 yrs. & y = 45 yrs. 


In thè tabular form thè above three types can be arranged as: 


i 


Quicker Method : 

Solo. 1 : Son's age « - “ 9 yrs 

and father’s age - 9 x 5 — 45 yrs. 

Undoubtably you get confuseti with thè above method, but 
is vcry easy to uuderstand and remember. See thè following form 
questioni 

Q: /i yrs eariier thè father 's age was x times that of his son. At pres 
thè father ’s age isy times that ofhìs son. What are thè present 
ages of thè son an d thè father? _ 

, /] Cx - 1 ) 

Son s age =- 

_ jL~y _ 

Soln. 2: Son's age = ^ ~ ^ * 3 = 9 yrs 
5-4 , 

and fetlier's age = 9 x 5 = 45 yis 

To make more clear, see thè following forni : 

Q: The present agc of thè father is y times thè age of his son. li yrs 
hence, thè father j? age heconie z times thè age of his son. Wftai ari 
thè presene ages o f thè father and his son? 

Z , {z-\)t 2 } 

Soit s age - -- 


Soln. 3: Son’s age = 


3(4 - 1) + 3(7 - li 


- 9 yrs. 


7-4 3 

To make thè above formula clear scc the following form o 
questioni i 

Q : /i yrs eariier the age of thè father was x times thè age of his son. ' 
tl yrs hence, the age of the father becomes z times the age of his 
son. What a re thè present ages of the son and the fath er? 

I , t2 (Z- l) + tl (X- 1) 

! Son’s age ------ 

, (* -z) 



Present 

yrs hence 

y times 

z times 


„ . t] (x — 1) (z - 1) t 2 

Son s age ~.. Son s age = —- 

x-y * (y-z) 


: The agc ol a man is 4 times that of his son. 5 yrs ago, thè man 
was mne times as old as his son was at ihat timc. What is the 
present agc of the man? 

: By thè tablc, ve scc that formula (1) will bc used. 

Son’s agc - " 8 yrs. Faihcr’s agc - 4 x 8 “ 32 yrs. 

: The relation betvveen ‘eariier 1 and ‘present* ages are given; so 

we look for the formula tlerived from thè two correspondìng 

columns of the table. That gives the formula (1). 

: After 5 yrs thè agc of a father will be thrice the agc of his son. 

whcrcas live years ago, he was 7 times as old as his son was. What 

are theit present ages? 

: Formula (3) will be used in tliis case. So 

• 5(7-1}+ 5(3-1) 

Son s age- — -•* 10 yrs. 

Troni the Ihst relationship of ages, if F is the age of the tather 
thenf-t 5=3(10 + 5) .\ F = 40 yrs, 

: IO yrs ago, Sita's mother was 4 times older tlian her daughter. 
After IO yrs, the mother will be twice older than the daughter. 
What is thè present age of Sita? 

: In (bis case also, formula (3) will bc used. 

Daughter'. age = = 20 yrs . 

4-2 

: One year ago the ratio betvveen Samir’s and Ashok’s age was 
4 ; 3. One year hence the ratio oftheirages will be5 : 4. What is 
the suoi of their present ages in years ? 
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Soln : One yr ago Samir’s age was | of Ashok’s age. 

One yr hcnce Samir’s age will be j of Ashok's ago. 


7 yrs. 


11 

V 

+ ì 1 

1 1 
— H— 

mk - 1 



_3 4 


12 


3 4 

Now, by rhc first relation: 

(S-D .4 
7-1 "3 
S = 8 + 1 = 9 yrs. 

Total ages = A + S = 9 + 7 = 16yrs 
whcre A = Ashok’s present age 
and S = Samir’s present age 
Ex. S : Tcn yrs ago A was half of B in age. lf thè ratio of their pres 
ages is 3 : 4, what will be thè total of their present ages ? 

Soln : 10 yrs ago A was | of B’s age. 


At present A is ^ of B’s ago. 


B’s age (use formula (1)] 


A ’s ago - • - of 20 “15 yrs. 




20 yrs. 


Ex. 9: The sum of the ages of a mother and her daughier is 50 yrs. Al 
' 5 yrs ago, tlic mother’s age was 7 times the age of the daught 
What are the present ages of the mother and the daughlei ? 
Soln :,Let thè age of the daughter bc x yrs. 

Thcn, the ago of the mother is (50 - x) yrs. 

5 yrs ago, 7 (x - 5) - 50 - x - 5 
'* or, 8 x = 50-5 + 35 = 80 

x -10 

•/ Thereforc, daughter’s age = 10 yrs. 
and mother's age = 40 vrs. 


Quicker Method (Direct Formula) : 

Daughter’s age . Tqt»! ages.-.-No.ofyrs a g o 
° • Times + 1 

50 + 5(7-1) 

‘ 7+1 =,0yrS - 

Thns, daughter's age = 10 yrs and mother's age = 40 yrs. 

Ex. 10 : The sum of the ages of a son and father is 56 yrs. After 4 yrs, 

the age of the father will be thrcc times that of the son. What is 

the age of the son? 

Soln : Lct the age of the son be x yrs. 

Then, thè ago of thè father is (56 - x) yrs. 

Alter 4 yrs, 3(x + 4) = 56 - x + 4 

or, 4X-56 + 4- 12 = 48 

.'. x = 12 yrs. 

Thus, son’s age = 12 yis. 

Quicker Method (Direct Formula) : 

^ , Total ages - No. of yis after (Times - 1) 

Son s ago --■---—-* 

Times + 1 

= S6^.(3.^ = ^ 

3 + 1 4 

Note : Do you gel the similaritics between the above two direct 

methods? fhey differ only in signs in the numerato! . When the 
questi on deals with 'ago' a +vc sign exists and wlreft it deals with 
1 afìcr' a -ve sign exists in thè numerator. 

Ex. 11 : The sum of the present ages of thè father and the son is 56 yrs. 

4 yrs hence thè son’s,age will bc j that of the father. What are 

the present ages of the father and the son? 

Soln : Son’s age is j that of father. 

=> Father's age is 3 times that of son. 

Now we use the formula as in Ex. 10. Try it. 

I^oortant Note : We can solve the above question without changing 
the forni of ‘times’. When (he question remams in its originai 
form, we ftnd the age of fathor dircctly as: 
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Then what direct formula Comes? 
Father : Son 
Presei il agc ~ x : y 
After T yrs = a : b 


Father's 


T(a-b) 

difference of cross produci 
T(a-b) 

difference of cross produci 


Ex. 12: The ratio ofthe father’s age to the son’s age is 4 : l.Theprodu 
of Iheir ages is 196. What will be thè ratio of their ages after 
veai's? 

Solu : Let thè ratio ofproportionality bc x, then 

4x x x = 196 or, 4x 2 «=196 or, x » 7 
Thus, Father’s age - 28 yrs, Son’s age = 7 yrs. 

After 5 yrs, Father’s age = 33 yrs. 

Son’s agc « 12 yrs. 

. . Ratio = 33.12= 11 :4 

Ex. 13 : The ratio of Rita's age to thè age of her mother is 3 : 11. The 
difìerencc of their ages is 24 yrs. What will be thè ratio of the: 
ages after 3 yrs? 

Soln : Difference in ratios = 8 
Then 8 = 24 .. 1 = 3 

ie, value of 1 in ratio is equivalent to 3 yrs 
Thus Rita’s age = 3 x 3 = 9 yrs. 

Mother’s age = 11 x 3 = 33 yre. 

After 3 years, thè ratio - 12 : 36 = 1 : 3 
Ex. 14 : The ratio of thè ages of thè father and thè son at present is 6 ■ 1 
After 5 years thè ratio will bccome 7 : 2. What is thè present ag. 
of thè son? 

Solo : Father : Son 

Present age = 6:1 
After 5 yrs =7:2 

Son’s age - 1 x ---- j? ~ 2 ^ = 5 yrs. 


Ex. 15 : The ratio of thè ages of thè father and thè 
4 years earlier, thè ratio was 4:1, What ai 
thè son and thè fether? 

Soln : Father: Son 

Present age =3:1 
4 yrs before =4:1 

Son’s age = 1 x l) - = 12 yrs. 


Father’s age = 3 x-- - " ' — = 

4 x 1 - 3 x 1 

Now thè direct formula comes as 
Father : Son 
Present age -x : y 
T yrs before =a : b 

Then Son’s aee = y x ~-2 


difference of cross produci 

and, Father's age = x x —^- T ^ a ~ - ì- 

V difference of cross produci _ j 

Note : 1. Wliile cvaluating thè difference of cross^product always take 


thè +ve sign. 

2. Bolli thè above direct formulas look similar. The only 
difference you can linci is in the denominators. But it has been 
simplified as "difference of cross-products" to make it easier to 
remember. So with the help of one formula only you can solve 
both the questions. 

3. The above two questions (Q. 14 and Q. 15) are similar to the 
questions discussed earlier (Q. 1 & Q. 2 ). Do you get the point? 
lf you change ‘ratio’ in ‘times’ you will get the same thing. Now, 


Father's age »- 6 x 
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you bave iwo simplc methods. Use thè mcthod which you feel 
easier lo remembcr. 

Thus, you may solve 
Q. 14 as Q. 2 and vice versa. 

Q. 15 as Q. 1 and vice versa. 

4. We suggest you tu go through both thè methods and elio ose 
(he better oi'the two. 

Ex. 16: A man’s age is 125% of what it was 10 years ago, but 83y% o 

what it will bc after IO ycars. What is bis prese»! age? 

Solo: Detail Metti»d: Let thè preseli! age bc x yrs. The» 

125% of (x -.10) - x; and 83^% of (x + 10) = x 


Ì25%of(x-10)-»]%of(x i- IO) 


or, 7 (x - 10)--g (x+ 10 ) 


5 5 50 50 5x _ 250 

or ' 4 X " 6 X= 6 + 4 ° r ’12 12 


/. x ~ 50 yrs 


Direct Metliod: With thè help of llie above detail roethod, we 
can define a generai formula as: Prcsent age 

125 x No. of ym ago + 83^ x No. of yrs after 
125 - 83^ 


125 x 10 + 83-” x 10 


125 - 83y 


375 - 250 
3 


^-50 yrs 


Trv Yourself 

J. fhc ratio oi'the ages of Geeta and her mother ìs 1 : 5. After 7 years 

die ratio becomes 3 : 8. What are thè prescnt ages of Geeta and ber 
mother? (Ans : 5 Y». 25 F®) ■ 

2. Mie ratio of thè ages of A and B is 3 : 11. A flcr 3 years thè ratio 
becomes 1:3. What are (he ages of A and tì? (Ans. : 9 yrs, 33 >rs 

3. The ratio oi'the ages of Mohan and Meera is 3 : 4. Four years earlie 

thè ratio was 5 : 7. Find thè prcsent ages of Mohan and Mecra. 

(Ans. : 24 yrs, 32 yrs) 1 


Profit and Loss 

In this chapter, thè use of "Rule of Fraction 1 ' is dominant. Wc 
should Uliderstand this rule very wcll because it is going to he used in 
almost all the questions. 

The Rule of Fraction says 

If our required value is greater than the supplied va lue we 
should multiply the supplied value with a fraction which is more than 
ime. And (f our required value is lesa than the supplied value we should 
multlply thè supplied value with a fraction which is less than one. 

(1) Ifthere is a gain of x%, the caiculatmg figurcs wouldbe 100 
and (100 + x). 

(2) Ifthere is a loss of y%, the calculaling figures would he 100 and 
(100 -y). 

(3) If the required value is more than the supplied value, our 
imiltiplymg fractions should be ( - or ——- (both are 
greater than 1 ). 

(4) If the required value is less than the supplied value, our mult- 
iplying fractions should he ———; or ^ ^ (both are less than 1 ). 

ioo + x lou 

Profit - Selline Price (SP) - Cost Pricc (CP) 

Loss = Cost Price (CP) - SeUing Prie* (SP) 

To find the gain or loss per cent 

The profit or loss is gcncrally reckonerì as so much per cent on 

the cost. __ 

( \T. Loss or gain 

Gain or loss per cent -- cp — x 100 J 

man buys a toy for Rs 25 and sells it for Rs 30. Find his gain 
per cent. 

Solo; % Gain = x 100 - ^ x 100 = 20% 

Li p»' 

Ex. 2. A boy buys a pen for Rs 25 and sells it for Rs 20. Find his loss 
per cent. 

Soln; % Loss - * 100 => ~ * 100 

E\.3: Tf a man purchascs 11 oranges for Rs 10 and sells 10 oranges tor 
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Rs 11 . How mudi profit or loss does he make? 

Soln: Suppose that iheperson bought il x JO - 110 oranges. 

CP oi‘ 110 oranges = yy- x 110 = Rs 100 

SPofl 10 oranges = — x 110 - R» 121 

Profit = Rs 121 - Rs 100 ^ Rs 21 

and % profit = -!-^ x 100 = ~ x 100=21% 

Quicker Matta: Kewritc thè sratemems as follows: 

Purchases 11 oranges lor Rs 10 

Sclls 10 oranges for Rs 11 
Now, perccntage profit or loss is given by: 

11 x 11 - 10 x 10 

10,10 - x,0 °- 2,% 

Silice thè sign is r V e, there is a gain of 21%. 

Note : The qbove forni ofstmetural adjustmenr should bc remembered. 
The first line deals wiLh purdiase whercas lite second line dcals 
with sales. Oncc you get familiarwirh thè form, you need to write 
only thè figurcs and not Ihe lettera. 

Ex.4: A man purchases 8 pens fi» Rs. 9 and sells 9 pens lor rupees 8 . 

How mudi profit or loss does he make ? 

Soln: Quicker Malti»: 

Purchases 8 pens for Rs 9 
9 pens for Rs 8 

% profit or loss = —| " * 9 X 100 - - - 20.98% 

7 x V ol 

Silice ihe sign is -ve. there is a loss of 20.98%. 

F.x.5: A boy buys oranges al 9 for Rs 16 and sells tliem ai 11 for Rs 20 . 
What does he gain or lose per cent '! 

Soln: Quicker Matta: 


11 


x 


16 

20 


% profit or loss - ’f. X l ~ x 1 00 = 2% 

16 x il 11 
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Silice thè sign is +ve, there is a gain of 2^ -'Yo. 


Dislionest dealer using false weight 

Ex. 6: A dishonest dealer professe* to scll his goods at eost pricc, bui he 
uses a weight of960 gin tor the kg weight. Kind his gain per cent. 
Svilir Suppose goods cosi the dealer Re 1 per kg. He sells for Re 1 
what cosi liirn Re 0.96. 

Gain on Re 0.96 = Re I Re 0 96 = Re 0.04 


Gain on Rs 100 

Gain %- 47 % 
6 


m=Rs4 i 


Direct formula: 


% gain - 


Enor 


Trae value - firror 


x 100 


or. 


, % gain - T ™y- . F ;ijS«SBÌ* x m 
_ false wcighl 


-isX - “ ■ i % 

Ex.7: A dishoncsi dealer professes to sdì his goods at cost price, but he 
uscs a weighl of950 gm for thè kg weight. 1 ind his gain per cent. 
Soln: Di tee t formula: 

% gain = —- Grror • x 100 


Trae value - ErTor 
50 


950 


X 100 =-5.26% 


Ex. 8: A groecr sells rice at a profit of 10% and uses a weight which is 
20% less. FltKl his total percentagc gain. 

Soln : Detail me I Iloti : 

Suppose he bought at Rs x/kg. 

Thei» he sells al Rs per "jjjjj k 8 

or. al Rs -'X x per kg or. al Rs per kg 


Now, % profit - 


80 

1 U 

8 


- x 


X 100 = ^ = 37.5% 
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Quicker Method : 

Total perccnlagc profit = ^* + * 1CSginwt y l00 

^ K 100 - % less in wl 

10 + 20 yl00 ,30^J00^ 7>5% 


100-20 


80 


Ex. 9: A dishonest dealer sells goods at 6 loss on cost price but uses 

14 gms instead of 16 gms. What is his percentage profit or loss?' 
Soln : Detail niethod : Suppose thè cosi price is Rs x per kg. 


Then he sells thè goods for Rs x 


l0 °-f « k 

-^l = R s —pcrkg 


Now, suppose he boughty kg of goods. 

Then, his total investment = Rs xy 

and his total return = Rs < y ( 77 ) = Rs 77 xv 
16 14 14 " 


/- his % profit = 


15 

—xy - xy 

—-x 100 = ^-77% 

xy 7 7 


Direct Formula : If thè shopkeeper sells his goods at x% loss 011 costj 
price but uses y gm instead ofzgm, then his % profit or lossis 

[100 ■ a] “ -100 as thè sign is +ve or -ve. 


In thè above case, 
% profit or loss — 


>»- 4 Pj 


-100 


,3Z5 x i|_ 100= 1500^1400 
4 14 14 

Swce thè sign is +ve, there is a profit of 7-|%. 


M=50 = 7 1 % 

14 7 7 


Note : See anothei form ofthe abovc question in Ex. 10. 

Ex. 10: A dishoncst dealer sells (he goods at ó|% loss on cost price but 

uses 12 ^% less weight. What is his pcrcentagc profit or loss? 

Solu : In this case, we use thè direct formula as: 

Profit or loss percentage 


>00-^5 


X 100 - 100 ~ 


100 - 


25 


X 100-100 


100 - 6-7 
_4_ 

100 - 12 ^ 

375 

X100 -100 -x 100 - 100 =^= 7 |%. 


Since sign is +ve, there is a profit of l-% 

Note : Ex. 9 and Ex. 10 are (he same question. In Ex. 9, he uses 14 gius 
for 16 gms. This implies that he uses —* MO = Y " ^ 2 ^ 
less weight. Thus, we sec that any of Ihc direct formula can be 

used in both thè cases. 

Ex. 11 : A seller uses 840 gm in place of one kg to sell his goods. Find 
his attuai % profit or loss 

a) when he sells his article on 4% loss on cost price. 

b) when he sells his article on 4% gain on cost price. 

Soln: Detail Methud: Suppose thè cost price of 1000 gm is Rs 100. 

/. Cost price of 840 gm « “jjg (840) = Rs 84 

For (a), selling price of 840 gm = Rs ( 100 - 4) = Rs 96 

/. Profit - SP - CP = 96 - 84 = Rs 12 

Pl 12x 100 100 2 n/ 

% profit = g4 ■ =-j~= 14y%. 

For (b), sclling price of 840 gm = Rs (100 + 4) = Rs 104 

Profit = SP - CP = 104 - 84 = Rs 20 • 

n , 20x 100 „[7 a , 

% profit - —— = 2*21 

Quicker Method: There is a generai formula for such type of questions. 
See Ihc two cases separately: 

Case 1: If a seller uses ‘X’ gm in place of onc kg (1000 gm) to sell his 
goods and bears a loss of x% on cost price Ihcn his actual gain or 


loss percentage is (100 - x) 
+ve 01 -ve. 




- 77 ^ - 100 according as thè sign is 

A 
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Case II: If a seller uscs ‘X’ gm in place of one kg {1000 gm) to sell h 
goods and gains a proto of x% on cosi price, Iheii his actual gai| 
or loss perccntage is (100 + x) ^ 100 


is +ve or -ve. 

Combining Ihe two eases, we have 


- 100 according as thè si] 


Gain or lo*s% « (100 ± -100 


accordi ng as Che sign is +vc or -ve 
In thè a bove case x = 4 and X = 840 gm. Therdbre. 
(a) % loss or gain = (100 - 4) | 

96x1000 


- 100 


840 


-ioo=^0-ioo= 


Since Ihe sign is +ve, Iherc is a gain of 14y% 

1000 ^ 


(b) % gain =(100 +-4) 


840 


-100 


Anotlier Example 

A seller used 990 gm in place of one kg to scll thè rice. Find his actual 
proli t or loss perccntage when he sells 
(a) On 10 % loss on cost price. (b) On 10% proto on eost pnee. 

Usmg ihe above generai formula: 


(a) % loss or gain = (100 - 10) 


1000 

990 


- 100 

i yyu p 

tP—=4=4, 

there is a loss of 


fl>)% gali,=(100+ 10)^j -100 - 100 = M. -, n 1% 

To fìnd thè selline price 

Ex, 12: A man bought a cycle forRs 250. For how mudi should he sell 
it so as to gain 10% ? 

Soln: Zf CP is Rs 100, ihe SP is Rs 110. 


li' CP is Re 1, thè SP is Rs 


110 

100 


lf CP is Rs 250, thè SP is Rs x 250 = Rs 275. 

I Ul/ 

Anolher snggesled mefhod (Bv Rule of Eraetion) 

Jf he wanted Lo self Ihe bicycle at a gain of 10%, thè selline 
pnee (requiied vaine) must be greater than thè cost price (supplied 
value), .so we should mulliply Rs 250 with a moredhan-one value 
tractton. Smce tlierc is a gain, our calculating fìgures should bc 100 and 

(100 4-10 ) and thè fraciion should be 

100 ’ 

Thus, selling price =- 250 x ~ = R* 275. 

OR, As there is a gain, SP musi be greater than CP 
so, SP = (100 + 10) % oFCP 


no 


- I(>0 - x 250-RS275 

Ex. 13: A man bought a cycle for Rs 560. For how mudi shall he sdì it 
soas to lose 10% ? 

Soln: As there is a loss, thè SP must be less than CP 
So, SP- (100 -10)% of CP 
90 

' x 560 = Rs 504. 

By Rute of Fraciion : „ 

Calculating iigures aro 100 and (100 - IO) 

Since ihe required value is less than 1, 

thè multiplying fractjbn ■= 

Thus, selling price ^ 560 x = Rs 504 

Note : Once you understandthe theorem well, you need Lo write only 
thè lìgures and hence you may save a fot of timc. 

To find thè Cost Price 

Ex. 14: lf by selling an arride for Rs 390 a shopkeeper gains 20% find 
his cost. ' 

Soln.- lf th.: SP be Rs 120, theCP isRs 100 

lf the SP bc Rs 390, Ihe CP is Rs ^ x 390 = Rs 325. 
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By Rule of Fraction : 

Required value is less than thè supplied value; therefore Rs' 


should be multiplied by 


100 


CP 




100 + 20 
Rs 325. 


Ex. 15 : By selling goods for Rs 352.88,1 lost 12 %; find thc cost pj 
Soln: CP should bc more-than SP; so we multiply SP by 

-——— - 15?. / a fraction which is more than 1) 

100 - 12 88 


CP - 352.88 x 


100 

88 


-Rs 401 


Goods passing through successive hands 

Ex. 16: A sclls a good to B at a profi t of 20% and B sells it to C ^ 
prò fi t of 25% . If C pays Rs 225 for it, wliat was thè cost pi 
For A? ' 

Solo: Duringboth thè transactions therc are profila. So our catculal 
figures would be 120,125 and 100. À’scostpriceiscertainly; 
than C’s selling price. 

/. Required price = 225 x * |jj = Ral50 

Remarle: Sirice wc need a value which is lesa than thè given value.j 
our multiplying fractions should be less than one. That is whyi 

multiplied 225 with — and 

Ex.17: A sells a bicycle to B at a profìt of 30% and B sclls it to C al 
loss of 20%. If C pays Rs 520 for it, at what price did A buy 
Soln: In thè whole transaction there is a gain of 30% and a loss of 21 
so our calculating figures would be 130, 80 and 100. 

B's cost of price = 520 x —^ 

oU 

A’s cost price - 520 x — x = Rs 500 

Alternative method for Ex. 16 & Ex. 17 

(1) When therc are two successive profila of x% and y% , 
thè resuitant prpfit per ceni is given by 
xy_' 

v + y 

Thus for Bx. 16, thè resuitant profìt 


rhl 


= 20 + 25 


20 x 25 


100 


= 50% 


100 


Thus CP = 225 x -^ = Rsl50 

(2) When there is a profìt of x% and loss of y% in a transaction, 
theti Ihc resuitant profi t or loss per cent is given by 


( x ~ y -'mi) 


according to thè + ve and thè -ve signs respectively. 

Thus for Ex.17, thè resuitant profìt or loss 

30 x 

= 30 - 20 - - = 4% profìt, because sign is +ve./ 


100 

required price = 
Note: The sccond formula 


52Q x 100 
104 


= Rs 500. 

is obtaincd from thè first 


1SL 

100 


- y ~ 

(x+y + by putting -y for y. Con you find thè reason ? 


Ex. 18 : èy selling a borse for Rs 570, a tradesman would lose 5% At 
what pricc must he sell it lo gain 5%? 

Solu: (100 - 5)% of thè CP = Rs 570 

( 100 + 5)% of thè CP = X 105 = Rs 630 

If you don’t want to go inlo dctails of thè method, you may 
follow tlie method of fraction. 

Our calculating ligures are (100 - 5), ( 100 + 5) and 100. 

100 

Cost pricc of horse = 570 x 

Thus, SP = 570 x M x ^ =- Rs 630 

Ex.19: A machine is sold for Rs 5060 at a gain of 10% . What would 
have been thè gain or loss per cent if it had been sold for Rs 4370? 
Soln: Calculating figures are 110 and 100. 

\ CP = 5060 x = Rs 4600 


2nd SP = Rs 4370 


• , 230 x 100 _ rrty . 

, A loss %= Am 7 5/0 


Ex.20:1 sold a book afa profìt of 12% . Had I sold it for Rs 18 more, 
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18% would bave been gaincd. Find (he cosi price. 
Solii: Here, 

118% of cosi - 1 12% of cost = Rs 18 
6% ofcost = Rs 18 


Attuai selling price = A 


110^ 


100 


cosi 


^°- = Rs300 


Quicker Maths: Ignoring thc iniermediatc steps, we have a dlrej 
formul a for such questions. __ 


Supposed costprice = A j-^- 

^ (4o 

Supposed selling price = A 
Thcrcfore, v> e finti a relationship : 


( 


Cost = 


More gain x 1QQ 


/. cost = 


Difference in percentage probi 

18 * 100 = Rs300 


0 




^90_ 

100 


125 


100 


18-12 

Ex.21: A man sold a borse at a loss of 7% . Had he bcen ablc to sell 
al a gain of 9% , it would have feicbed Rs 64 more (han it dii 
Whai was ihe cost price? 

Soln: Hcre 109 % of cost - 93% ofeost = Rs 64 

-.16% of cost = Rs 64 cosi = — 

lo 

By direct formula: 

64 X ino 64 x 100 
16 


or, A 


• A = 


90 x 125-U0 x 100 
100x100 
3 x 100 x 100 
90 x 125 - 110 x 100 
3 x 100 x 100 


- 3 


100 

(*) 


—<*>(*) 


= —Rs 400 


250 


= Rs 120 


9 - (-7) 

Note: Sincc 7% loss = (-7) % prò Ut 

Ex.22: A person sells an article at a probi of 10%. If he had bonghi il 
at 10% less and sold il for Rs 3 more, he would have gamed 25% j 
Find thè cost pricc. 

Soln: Lei thè actual cost pricc - Rs 100 

Actual selling price al 10% profit = Rs 110 
Supposed cosi price at 10% less - Rs 90 
Supposed selling price at 25% gain 

= Rs 90 x j^- = Rs 112.5 

thè dìflcrencé in thè selling prices 

= Rs 112.5- Rs 110= Rs 2.5 
Ifthe differencc is Rs 2.5, theCP = Fs 100 

If thè difference is Rs 3, thc CP = -jj- x 3 = Rs 120 

By Rule of Fraction : 

Lei thè cost of thè arliclc be A. 


Noie : In Ihcabovccxample, thè relationshipgiven in (*) sliould be clear. 
Both sides of thc cquation are thè supposed selling price of thè 
article. With hclp of that equation we gel cosi price in (*) (*). If 
you remember (*) (*), you can save mudi lime. Bill since Ihe type 
of question varies frequcntly, you aie suggested io procccd after 
linding thè relationship given in (*). 

Ex. 23: A person bought an arliclc and sold it at a loss of 10%. Ifhc had 
bought il l'or 20% less and sold it for Rs 55 more he would have 
had a profit of 40%. Find thè cost price of thc article. 

Soln : Ifthe cost pricc is A, (he supposed selling price 
‘ 90 'l ' ( 80 V140" 

100 1 + 55 A [ìooj[ioo 


- A 


or, A 


80 x 140- 100 x 90 


100 x 100 


0 = 


55 ^>A = 


55 x 100 x 100 


11200 - 9000 
55 x 10 0 x 100 
2200 


= Ra 250 


Note : If we write thè direct formula, wc will bave lo keep one Ihing in 
mitid that for x% loss and y% gain our calculating figures will be 
(100-x) and (100+ y). 

Ex.24: A man buys an arliclc and sclls it at a profit of 20%. Ifhc bought 
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it at 20% less and sold it for Rs 75 less, he would have gain* 
25% . What is thè cost pricc ? 

Solns Let thè actual cost price *• Rs ì 00 

Actual selling price at 20% profit = Rs 120 
Supposed cost price at 20% less = Rs 80 

Supposed selling price at 25% gain = Rs 80 x = Rs 100 

thè diffcrence in selling price = Rs 120 - Rs 100 = Rs 20 
If thè dilTerence is Rs 20, thè CP - Rs 100 

If thè differencc is Rs 75, thè CP = x 75 = Rs 375 

By thè rule of fraction : 

Let thè cost price be A, then 


12(P 

100 


- 75 = A 


80 

100 


125 

100 


or, A 


or, A 


120 x 100-80 x 125 

100 x 100 


75 x 100 x IOO 


75 


75 x 100 x 100 


= Rs 375 


120 x 100 - 80 x 125 2000 

Ex. 25: A dealer sold a radio at a Iosa of 2.5%. Had he sold it for Rs 11 
more, he woulóhave gained 7.5%. For what value should he st 

it in order io gain I2j%7 

Soln : Suppose he bought thè radio for Rs x. 


Then selling price al 2.5% loss = Rs x 


100-2.5 


and selling price at 7 5% gain = Rs x 


100 
'100 + 7 . 5 n 


9 7.5x 
'lOO 


Krom thè qucslion, 


100 
= RslOO 


= Rs 


107.5X 

100 


or, lOx = 100 x 100 /. x = Rs 1000 

Therelbrc lo gain 12.5%, he should sdì for 
100 _ 

100 


Rs 1000 


+ 12.5^ _ 

100 J 


Rs 1125 


^rotit ano Loss 


m. 


Qulckcr Method 2 

Selling price - More rupe es (100+ % final gain) 

% gain + % lo ss 

Ex. 26: An article is sold at a profit of 20%. If both thè cost pricc and 
selling price are Rs 100 less, thè profit would bc 4% more. Find 
the cost price. 

Soln: Suppose thè cost price of that arride is Rs x. 

The selling price = Rs x 

New cost price and selling price is Rs (x - 100) 


and Rs - 100 [ respectively. 


New profit = Rs jx -10oJ - (x - 100)J 


20 

100 


xTOO = 


20x 


•*- New perccntaee profit = 

x- 300 . x - 100 

We are also given that the new percentage of profit 
= 20 + 4 = 24% 

or, 20X rr = 24 or, 4x = 2400 x - 600 


% 


x-100 

Thus cost of the arride = Rs 600 

Direct Formula: Whcn cost price and selling pnee are redueed by the 
same aniount (say A) then 

Cost price = tImlial p roflt % * lnCrease in profit %)x A 
Increase in profit % 

In this case, Cost price = Rs ( 2 P . + ^> X 10 Q a Rs 600 

Note: What happens when the cost price and selling price 
are redueed by diflerent amounte? 

For that case we have derived a generai formula: Takc thè follow- 
ing form ofquestions: 
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n Aa article is sold ai P% profìt lf its CP is loweied by Rs c and 
tl.e same (ime its SP is also lowered by Rs s, then percentage of prò! 
increases by p%. Find thè cost price of that articlc." 

Co S tPncc = ^^- J 00 ^rc) 

P 

Ex: (a) An article is sold at 20% profìt. If its CP and SP are 

less by Re 10 and Rs 5 respcctively thè percenlage profìt increases 
10%. Find thè cost price. 

Soln: Using thè above formula: 

J0 (20 + 10) - 100 (5 - 1Q) _ 800 n 

10 -RsKO 

Ex; (b) An articleis sold at 25% profìt, IfitsCP and SPaiemoreby 
Rs 20 and Rs 4 respectively, thè percentage of profìt decreases by 15 4 
Find thè cost price. 

Soln; We may use thè above formula in this question if we put thè +ve 
-ve signs correctly. 

For example, in this case, 

CP and SP are dccreased by Rs (-20) and Rs (-4) respectively whereas 
% profìt increases by (-15 )%. 


Now, CP - z20(2S-15)-10QJ-4-( r 2 0 )} 

-15 

= -200-1600^-180Q _ iM, R , 120 

-15 -15 15 R ' 120 

1 hus, we see tbat thè above question can be asked in so many ways 

by changing "incrcase 1 * into ,, decrease ,, and "decicase' 1 into "increase", 
If you understand thè signs used in thè above fonnula, you ean sol' 
a Illese types of question $ very casily. 

Ex. 27: A person sells bis tablc at a profìt of 12^% and thè chair at a loss! 

of but on thè whole he gains Rs 25. On thè other hand ii’hej 

sells Ihc table at a loss of 8 j% and thè chair at a proli! of 12^% 
then he neither gains nor loscs. Find thè cost price of thè table. 


Soln: Suppose thè cost price of a table = Rs T and cost price of a chair 

= Rs C. Then: 12j% of T + ] of C - 25 

\ \ 1 ^ ^ 
and -8-% ofT + 12-% ofC = 0 

23 25 

or,y T -yC = 250°-(1) 


f T + f C = 0-(2) 


(1)4- 2 + (2)4 3gives y T 'T 


= 1250 

.*. T = 360 .■ 

Price of a table 

OR, 

By Rule of Alligation: 


In second case: 


Table 

Chair 

fv 


2 5^^ 

\25 

2 

3 


T= 1250 


Ratio of cost of table to chair = ^r ; “^' JS 2 'l = 3:2 

In thè fìrst case, suppose thè overall profit% is x then 
Table 1 Chair 

25.. 



-■x 


ratio of cost price of table and chair - j x *- J y 
• 25 

+ 3 3 50 75 

or, 2j-— = j or - 2x+ y - y 3x 


f-x!=3:2 
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« 75 50 

or,5x = y-y 


.125 . x = 125 = 25 
"6 -30 6 


M 25., 
Now, -r-% 
o 


Rs 25 
100% eRs600 


600 


.. cosi of a table = X3-RS 360, 

3 + 2 

Note: We see that thè method of alligata becomes lengthy because * 
are not in a condition to use it direeUy. If we had thè % value 
profit in thè first case, thè method of alligation would have bej 
' casier. 

Ex- 28 : An article is sold at 20% prolit. If ita cosi price ìs mcreased ; 
Rs 50 and at thè same time if its selling price is alao increased 

Rs 30, thè pcrceutagc of profit decreases by 3^%.Findthect 
price. 

Solo: Suppose thè cost price= Rs x 
Then SP=Rsj^x = Rs|x 


Now, new CP = Rs (x + 50) 
120 

100 * + 


new SP - Rs 


30 


Rs 


+ 30 


Now, thè new % profit = 20 - 3 - = 16j% 


% of (x + 50) = j x 


30 


Thus. flOO + y 

Or >io (x + 50) = f X + 3 ° ° r '6 ;t + i f = 5 x + 30 


6 7 


or ’‘r6 ,x 


^-30 


«-ir 


.85 
' 3 


x = Rs 850. 


v. / \ 

Quicker Method: If we think about thè changes only, we find that 3y% 

cost price 

= ^100 + of increase in CP - Increase in SP. 

°- 30 


. Cp = 350^l80 x M =Rs850 . 

6 IU 

Theorem : If cost price ofx art icles is equal to thè selling price ofy 

qrtides, then profit percentage = -- x 100 % 

Ex.29: The cost price of 10 articles is equal to thè selling price of 9 
articles. Find thè profit per ceni. 

Soln: Let thè cost price of l article be Re 1 
Cost of 10 articles = Rs 10 
/. Selling price of 9 articles = Rs 10 

Selling price of 10 articles = Rs = Rs -^p- 

gain on Rs 10 = Rs - Rs 10 - Rs -y 

gain on Rs 100 = Rs = Rs 11^ 1 

profit per cent is 1l^%. 

Ànother Method : 

To avoid much calcolation we should suppose that thè total 
investment = 10 x 9 - Rs 90 

90 


Then cost price of 1 article = — = Rs 9 

90 

and selling price of 1 article » — - Rs 
% profit = x 100 = | x 100 = 11^ % 


10 


By Direct Formula (given in tfteorem): 
% profit 


^-ixl00 = llì% 


Ex. 30:1 sell 16 articles for thè same money as I paid for 20. What is my 
gain per cent? 

Soln: I got a profit of 4 articles at thè cost of 16 articles. 


/. % profit = 77 x 100 

lo 


25% 


or, 


Let thè total investment be 16 x 20 = Rs 320 
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SP = ^ = Rs20 
lo 

% prolìt = x 100 = 25% 


16 

By Direct Formula : 

ft , 20 - 16 
% profil - ——— 


x 100 = 25% 


Ex. 31: A wholeseller sells 30 pens for thc price òf 27 pena lo a retai! 
The retailer sells thè pens at thè marked price. Finii thè pere* 
profit of thè retailer. 

Sola : % profil = =11^% 

Ex. 32: By sclling 66 mctnsjfif cloih, a person gains thè cost of 22 metr^ 
Findhis gain %. _ - 

Solo: % gain = ~ x 11X1 = 33^% 

OO 3 

Dealing in two or more parts 

Ex. 33: If goods be purcliased for Rs 450, and one-third be sold at a li 
o! 10 %, at what gain per cent should thè remainder be sold so 
lo gain 20 % on thc whole transaction ? 

Soln: Cost of- of goods «-j- - Rs 150 


The selling price of one-third ofgoods 


90 


= Rs 150 x Rs 135 

The lotal sclling price is to be Rs 450 x - Rs 540 

Ilence thè selling pncc of thè remai tìing two-thìrds ol'lhc goo< 
must be (Rs 540 - Rs 135) or Rs 405. 

13ut thè cost price ofthis two-thìrds - Rs 300 

gain % = x-100-35% 

Short-cut suggested method: 

If we igne re all thè intermediate steps we would reach at thj 
following: 

Lei x be thè required per cent, then 


y of (100 -10) + | of (100 + x) = wholc òf (100 + 20) 

or 90 + 2iM ±i ). = 120 
3 3 

or,290 +2x = 360 x = y-35% 

By method of alligation : This question can be solved by thè method of 
alligafion very quickly. See Ex 33 in Chapler ALLfGATlON. 

Ex.34: If goods be purchased for Rs 840, and one-fourth be sold at a loss 
of 20%, at what gain per cent should thè remainder be sold so as 
to gain 20% on thè whole transaction ? 

Soln: Let a be thc required per cent, then 

| ( 100 - 20) +1 (100 + x) - (100 + 20) 
or, 20 + 75 + y = 120 



By method of alllgation : See Ex 34 in chapter ALLIGATION 
Ex. 35: A man purchascs 5 horecs and IO cows for Rs 10000. He sells 
(he horecs at 15% profit and thc cows at 10% loss. Thus he gets 
Rs 375 as profit. Find thè cost of 1 horse and 1 cow separately. 


Soln : Detail Method:. 

Lct thè cost of I horse be Rs x, then lotal selling price 

= 5x (Ho) + ( 10000 - 5x) (lOo) = 10373 

or, 575x + 90 x 10000 - 450x = 10375 x 100 

or, 125x = 137500 x - —- Rs 1100 

Thcrefore, Cost of one horse = Rs 1100 and cost ol'one cow 
_ 10 000-5 * 1100 ^ R , 15u 

Short-cut Method (By method of alligatimi): 

Overall % of profit = jqqqq x 100 = 3.75% 
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Now, 



Cow 

- 10 % profit 


^^3*7!>^óprofit 

13.75 11.25 

ratio bclwuen amount invested for thè borse* and that tòr thè eows 
-11:9 

10000 

cosi pricc of 5 horses - — ^ x 11 = Rs 5500 

cost price of t horse = Rs 1100 

and cost price of I cow = Rs ^ + 10 - Rs 450 

Ex. 36: Two-thirds of a consignment was sold at a profit of 6 % and thè 
rest at a loss of 3%. If there was an ovelali profit of Rs 540, llnd 
(he valile ofthe consignment. 

Soln: Detail Method: Suppose (he value of consignment was 

Rs x Then y x was sold at 6 % profit, i.e., for Rs -|x 


And jpan is sold at Rs j 


(S) 


Now, Profit = 


_ ]2x/'l06 > ) 

i 3 l 10ò 7 


xf 97 
3 100 


-X 


212x + 97x _ _ 309x - 300x 
300 X 300 


9x 

300 


Since >lr 540 

X = Rs 540 * 300 =, Rs 18,000 


Qulckcr Method: 

Value of Consignment = 


Total Profit x 100 


% profit x - - % 


1 

X 3 


540 x 100 

6 'f 3 “3 


= Rs 18,000 


Nule: 1. The above fonnula can he wriltcn m thè forni (General lormh 
If x pari is sold at m% profit, y P*rt n sold at n h P» , * 
part is sold at p% prof.l and Rs P is t-arned as overall profit then 
v P» 100 

thè value of total consignment - ~ m ~ ny + pz 

In Ex. 36. wc used profu - -(loss) in thè denominalo». 

Ex 37: A perso» bonghi t*o watches fot Rs 480. He sold one at a loss 
of 15% and thè otto* at a gain of 19% and he found that each watch 
was sold at thè same price. Find thè cost prices ofthe two vratshcs. 
Soln : We are noi gomg lo disc.lSS (he detailed metliod. Oli y m b<nt 
regarding it is cnouglt for you. If thè CP of thè fnst watch is x, 

100 i v l 100 > 


^l“J u(4g0 ^, 

Now solve for x and get the two pnees. 


480 x (10 0 4 -% pro fit) 

Direct Formula : CP of watch sold al loss - 


._480xjJV =R8280 


(100-15)+ (100+19) 
480x_119 
204' 

CP of watch sold at gain = 480 - 280 =» Rs 200. 

Note : (1) CP of watch sold at gain 

= 48 0 x (100 - % lo ss)_ = Rs 200> 

(100-15) + (100 - 19 ) • 

(2) 1 he direct formula has been derived from the detailed method. 

Try to fmd it yoursclf. 

Ex. 38: - of a commodity is sold at 15% profit, \ is sold at 20% profit 

and the rest at 24% profit. If a total profit of Rs 62 is eamed, then 
fmd the value ofthe commodity. 

Soln : Suppose the value ofthe commodity was Rs X. Then | was sold 

at 15% profit, | was sold at 20% profit and x - (f + f j = %" as 
sold at 24% profit 


Now, prollt ~ 


fJ5.V2LfiO.V-f— 

1 tool Al tool 121100 


/ 4 V ,00 / 

or 4 + ^ + fo‘® 0 ^ 62 


— 62 


62x20 
j. x ——“: 


Rs 310 
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Quicker Methud (Direct Formula) : 


Vaine of commodity -» — 


62 x 100 


jx 15 + ^x 20 + -j|-* 24 


Rs 310 


_ 62 x 100 

5 + 5 + 10 

Note : Use -ve sign when some pari is sold at Joss. Por example sec 
Ex. 39. 

Ex 39: | of a consignmcnt was sold at 6 % profit and thè rest at a loss oj 

3%. If there was an overall profit of Rs 540, fimi thè value of tl 
consigmnent. 


Solo : Value ofconsignment=— ^ 4Q * ^ ^5 40 x 100 


f x 6 + U-3) 


4-1 


= Rs 18,01 


Ex. 40: Nandlal purchased 20 dozen notebooks at Rs 48 per dozen. Hèj 
sold 8 dozen at 10 % profit and thè remaming 12 dozen al 20 %Ì 
profit. What is his profit percentage in this transaction? 

Solo : Cost price of 20 dozen notebooks = 20 x 48 ^ Rs 960 


Selling price of 8 dozen notebooks = Rs 8 x 48 


ILO 

101 ) 


Selling piice of 12 dozen notebooks = Rs 12 x 4SI — 

^100 

total selling price -= Rs + Rs = Rs 


Profit = ^- 960 = Rs™ 


768 x 100 . _ 

' profi T7%(T'' 6% 


Quicker Methud : (Direct formula) : 

(First pari x % profit on first pari + 
Percentage profit * gf ond Pgj * % prone on second part) 
Tolal of two parts 

Here, total = 20 dozen $ are sold in two parts; 
first part - 8 dozens and second part - 12 dozens. 

% proflt = 1 x 10+12x20 = 320 = 

20 20 0 
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Rcduction in price 

Ex. 41 : A reduction of 10% in thè price of sugar cnables a persoti to 
obtain 25 kg more for Rs 225. What is thè reduction price per kg? 
Kind also thè originai price per kg. 

Soln: Owing to the fall in price, there is a saving of!0% on Rs 225, i.e., 


t> 45 


45 

For this Rs y, a person purchases 25 kg of sugar. 

Mence redueed price per kg = Rs 22.5 + 25 = Re 0.90= 90 P 

Originai price = 90P x ——— = Re 1 

100 - io 

Sale of Misture 

Ex. 42: A groccr mixes 26 kg of sugar which cost Rs 2 a kg with 30 kg 
ol sugar which cost Rs 3.60 a kg and sclls the mixture at Rs 3 a 
kg. What is his total gain and the profit per cent ? 

Soln: Profit = (26 kg + 30 kg) x R s 3/kg - [26 kg x Rs 2/kg + 30 kg x 
Rs 3.60/kg] = Rs 168 - Rs (52 + 108) = Rs 168 - Rs 160 = Rs 8 


%prolii = 1 "q x 100 


5% 


Theo rem : A nuin purchases a certain number uj articles ut x a rupec 
and ihc sante number utya rupec. He mixes /beni logcdter and 
sefls tl>em ut za rupee. Then his gain or loss % 
f 2 xy 

—- . „ _ i x 100 according as the sign is +ve or -ve. 
Proof : l.et the man purchase ^ number of articles. 

At thè rate of x articles per rupec, CP of Articles - Rs 

x 

At the rate of y articles per rupee, CP of A articles = Rs — 

y 

A A 

Tolal cost price = — + — 
x y 

Now, selling price of 2A articles a! the rate of z articles per rupec 
2A 


% profit or loss = 


z 

SP - C P 
CP 


x 100 (According to +ve or -ve sign 
respectively) 
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2A 

L 


A + AÌ 

* yl. 


A A 
— + — 
x y 


— - a[" : 

Z 


X + X 
XV 


X 100 


x 100 = 


x + 


xy 


2x2_ 


2 (x + y) 


x lOj 


Ex. 43: A man purchases a certain number of mangoes at 3 per rupee; 
and thè same number at 4 per rupee. He mixes them together and sei] 
them at 3 per rupee. What is his gain or loss per cent? 

Soln r By thè theorem : 


Profit or loss per ecnt = 


[3(3+4) J 

[H 


X 100 


^-l|xl00-^.= 14|% 


Sinee thè sign is +ve, there is a gain of 14^% 

Ex. 44: A man purchases a certain number of tofTees at 25 a rupee am 
thè same number at 20 a rupee. He mixes them together and sell 
them at 45 for 2 rupees. Whal docs he gain or tose per cent in th( 

transaction ? 

Soln: Suppose thè man bought x number of toffees at 25 a rupee. 
Thcn, 


Profit = ^ x 2 - 
45 




' = 4x _?x_ _ _ 

45 - 100 “ 900 

■ve sign shows Ihat there is a loss. 


%loss=^ X 100 
9x 


x x 100 
900 ,9x 


100 

81 


1 - 12 . 0 , 

81 


100 


By thè tlieorem: 


45 


x = 25, y = 20 and z = y = 22.5 
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% profit or loss = 


2*y 

z(x + y) 


- 1 


X 100 


2 x 25 x 20 
22.5 (25 + 20) 


1 


x 100 


1000 - 1012.5 
1012.5 
100 
81 


x 100 


19 


Sinee thè sign is -ve there is a loss of 1 — % 

o 1 


12.5 

1012.5 


x 100 


Ex. 45: Oranges are bought at 11 for a rupee and an equal number more 
at 9 for a rupee. If these are sold at 10 for a rupee. find thè loss or gain 
per cent. 

Spln : By thè theorem : 


% profit or loss = 


J" 2x11x9 


[10(11 +9) 


- 1 


x 100 


198 

200 


- 1 


xiOO =^xl00--l% 


Sinee thè sign is -ve there is a loss of 1%. 

Note : (1) From thè above two examples. we find tliat when z = —, 
there is always loss., 

(2) If there is x « y = z, there is neithcr gain nor loss. Do you agree? 
Ex. 46: If toffees are bought at thè rate of 25 for a jiipce, how many must 
« be sold for a rupee so as to gain 25% ? 

Soln: SP of 25 toffees -Rei x —— - Rs — 

100 4 

No. of toffees sold tor Rs 4 - 25 
4 

.. No, of toffees sold for Re 1 - * 4 = 20 

Short-cut Method (Method of Fractlon): 

As there is 25% gain so our calculating figure would be 125 and 
100 Now.togaina profit thè number ofarltdessoJd focone rupee 
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must bc Icss ihau thè number boughl for one rupcc. Thus thè 
100 

multiplying fraction is . 

100 

required no of toffees = 25 x — - 20 

Ex.47: A man buys 5 horses and 7 oxen for Rs 5850. He seìls ihe horses 
at a prufii of 10 % and oxcn al a profit of 16% and his wholo gain 
is Rs 711. What pricc does he pay for a horse? 

Soln: Suppose thè man pays Rs x for a horse. Then \ve reach at tlie 
equation: 

10% of 5x + 16% of (5850 - 5x)^ 711 

or - + tIt< 5850 '- 5x > " 7 " 

° r, 2 + ^‘( 5850 - 5x ) iz7n 
or, 25x + 8 (5850 - 5x) -711 x 50 = 35550 
or, 15x = 46,800 ~ 35,550 “ 11,250 .. x = Rs 750 

Ex. 48: A person bought some oranges at thè rate of 5 per tupee. I le bought 
thè same number of oranges at thè rate of 4 per nipee. He mixes both 
thè types and sells at 9 for mpecs 2. In this business he bears a loss 
of Rs 3. Find out how many oranges he bought in all. 

Solo: Delai] Method: .Suppose he boughl x oranges of cach quality. 

Then his total investment = — + — - Rs ^ 

Total selling price - Rs ^ = Rs~ 

toial loss - £ - £ = Xlx ,- 8Q> = -i. 

20 9 180 180 

then Rs ~ = Rs 3 /. x = 180 x 3 “ 540 

Therelòrc he bought 2 x 540 = 1080 oranges in total. 

Quicker Method : In tlie abovc qucslion: 

lf x oranges/rupee and y oranges/rupee are mixed in same nuiti- 
bers and sold at z oranges/rupee then 

Number of total applcs boughl = Ioss ****** x 2x ? z 

z(x + y) - 2 xy 

_ 3 x 2x 5 x 4 x45 120 *4.5 

- 4.5 (5 + 4) - 2 x 5^4 ~ 7^40 = 1080 


Tradesman’s discount for cash payment 

Ex. 49: A tradesman marks his goods at 25% above his cost price and 

allows purchasers a discount of 12-^% for cash. What profit % 

does he niake ? 

Soln: Let thè cost price = Rs 100 
Marked pi ice = Rs 125 

Discount = 12^ % of Rs 125 - Rs 15^ 

2 o 

.\ reduced price = Rs 125 - Rs 15^ = Rs I09-- 

o 8 

•\ gain per cent = 109- - 100 = 9^% 

Tlieorem: lf a irademan marks his goods atx % above his cost price 
and allows puicbasers a discount of y % for cash, then there is 

x - y — j % profit or loss according to + ve or - ve sign 
101 ) j 

rèspcetivcly. 


Here,x-25%,y=12^% 


x-y - 


*y 

100 


% = 


_ .,1 25 x 25 p, 

25 _ 12— - -355-W 




= 9^ % profit. 

o 


Note : Thus wc see thal if 

x = marked percentage above CP 
y = discount in peicent 
z = profit ili percent 
Then thcrc exists a rclationship; 


c 


z=x-y- 


-SL 

ino 




Ex. 50: A trader allows a discount of 5% for cash payment. How much 
% above cost price must he mark his goods to make a profit of 
10 % ? 

Soln: lf we use thè relationship discussed abovc, wc bave 
5x 


10~ x- 5- 


100 


19x 

° f ’ ~ 15 


15 x 20 ,.15 n/ 

X ~ 19 = 5 T9^ % 


19 
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Ex. 51: A man buys rivo horses for Rs 1350. He sells onc so as lo k 
6/ 0 and thè other so as to gain 7.5%. On thè whole he neii 
gams nor loses. What docs each horse cost ? 

Soln: Loss on one horse - gain on thè oiher 
6 % of thè cost of first horse 

= 7,5 % of thè cost of thè second. 

. Cost of first horse 7.S % 15 5 

Cosi of second horse 6 % = 12 * 4 

Dividing Rs 1350 in thè ratio of 5:4, 

Cost of first horse = Rs 750 
Cost of thè second = Rs 600 

By thè method of Alligala : (See Ex 35 in Chapter ALLIGATECI! 
Direct Formula : 

Cost of first horse 

_CP of both x % loss or eain on 2 nd 


■ 0/ o loss Of gain on lst + %loss or gain on 

Cost o f second horse 

- - • CP of both x % loss or gain on lst _ 

r . • % ,oss or gain on first + % loss or gain on 2 nd! 

In tnis case : 

Cost of lst horse = - ^50 J< 7 750 
6 + 7.5 

Cost of 2nd horse = ^ ^ 

6 + 7.5 

Some More lises of Rule of Fraction 

Ex. 52: Manju Sells an aride lo Anju al a profit of 25%, Aniu sells il 
to Soma at a gain of 10% and Sonia sells to Bobby at a profit of 5%, 

théarticl^ 1 ^ lt f ° r RS 231 ’ fm£f thc 0081 price at which Ma,, J u bought 
1 60 
+ 5 


Soln: Sonia bought for Rs 231 


100 


Anju bought for Rs 2311 


100 


105^100+10 
Manju bought for Rs 231 f—1 f—ì (- 

[l 05 j[nolll 00 + 25 


100 


= Rs 160 


Ex. 53T$atish marks his goods 25% above cost price but allows 12.5% 
discount for cash payment ifhe sells thè article for Rs 875, find 
his cost price. 


Soln: Marked price = Rs 875 


100 


Cost price = Rs 875 


100 - 12.5 

fioo U 100 

1^ 87.5 j | 100 + 


= Rs 875 


100 

87.5 


25 


= Rs 800 


Ex. 54: If oranges are bought at thè rate of 30 for a rupee, liow many 
must bc sold for a rupee in order to gain 25%? 

Soln: He must sell less than 30 oranges in order to gain. 


Hence required number of oranges = 30 


f ' 1Q0 N 
[100 + 25 ^ 


24 


Ex. 55: By sclling oranges at 32 a rupee, a man loses 40%, How many 
for a rupee should he sell in order to gain 20 %? 

Soln: The man bought less than 32 oranges for a rupee. 


Therefore, he bought 321 I = 32 


He must sell less than 32 


100 

60 

100 


'60^ 


100 


oranges for à rupee. 


oranges for a rupee. 


So, thè required number of oranges = 32 


f 60 > 


100 


100 


= 32f— 


100 


100 

' 100 

120 


20 


- 16 


Ex. 56: If a man sells two horses for Rs 3910 èach, gaiuing 15% on one 
and losing 15% on thè other, find his total gain or loss. 

By Ihe theorem, there is always loss in tliis case 

and Ihc per cent value is given by = 2.25% 

Now, sve sce that for SP Rs (100 - 2.25) there is loss of Rs 2.25 
When SP is Rs 3910, loss = x 3910 = Rs 90 
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Total loss over two horses = 2 x 90 - Rs 180 
Ex. 57: By selling an article for Rs 19.50 a dealer makes a profit of30%] 
By how much should he increase his selling price so as to mak< 
a profit of 40%? 

STìJÌ— fi' 


Solo: Cosi price = R s 19.50 


New selling price = Rs 19.50 [ 


or, Selling price = ^y^% of thè C.P- = 120% of thè C.P. 

20% profit. 

Ex. 61: A sells a pen to B at a gain of 20% and B sells it to C at gain of 
10% and C sells it to D at a gain of 12.5%. If D pays Rs 14.85, 
what did it cost A? 

Solo: By thè rulc of fractìon: 

\ N f inn\ /inn\ 

= Ra 10. 


100 + 40"] 1 A’s cosi =14.85 

< 100 1 

flDOÌ 

fu»') 

. H2.5 j 

Ino 

120 

100 J 1 


\ / 

\ 


= Rs 19.50 


100 ^ 

130 


^140 ^ 


100 


= Rs21 


/. increase in SP - 21 - 19.5 ^ Rs 1,5 
Ex. 58: A man bought a certain quantily of lice at thè rate of Rs 150 pt 
quintal. 10% of thè rice was spoiled. At what price should he sell 
the remaining to gain 20 % of his outlay? 

Solo: T0% of thè ricc is spoiled" may be considered as if he bought tlicj 
rice at 10 % loss. 


/. CP per quintal = Rs 150 


100 


Then SP=Rs 150 


f 90 ) 


100 - 10 

100 + 2 0 
100 


Rs 150 


ÌOO) 

90 


Rii,50 (^ l = Rs 200 J 


Ex. 59: A pcison soli! his wafeh for Rs 144, and got a percentage of 
piolxt equal fo Vile cosi price. Find ihe cost ofthe watch. 
Soln: Lei Ihe cost ofthe wafcli - Rs x 


Tlien, x 


100 + x | _ 


100 J 

or,x 2 + lOOx -14400 = 0 
or, (x + 180) (x - 80 ) = 0 x = -180 or 80 
The only +ve vaJuc should be our answer, so cost of watch -• Rs 80. 
Note: In sudi questions. you are suggested to move from the given choìces J 
Ex. 60: What profit per ccnt is made by selling an article at a ccrtain •, 
pricc, if by selling at 2/3 of that price there would bc a loss ofl 
20 %? 

Soln: | ofthe selling pricc = (100 - 20)% ofthe cosi price 


Ex. 62: Suresh purchased a horsc at — of its selling price and sold it at 

8 % more than its selling price. Find his gain per cent. 

9 


Soln: Cosi price = 


10 


108 


Selling pncc = —7 - — 


% profit = 


100 
27 __9_ 
25 10 


x 100 


270 - 225 
250 x 9 


x 10 x 100 = 20 


JL 

10 

/. 20 % profit. 

Ex. 63: The marked pricc of a radio is Rs 480. The shopkeeper allows 
a discount of 10% and gains 8 %. If no discount is allcrwed, find 
his gain per ceni. 


Soln: Selling price = 480 
Cost pricc — 432 


.[ 100-10 


• 100 
100 


= Rs 432 


= Rs 400 

100 + 8 

Iftlicrc is no discount, SP = Rs 480 

0/ .. 480 - 400 

%proht = 


400 


If we recali the relationship 


x 100 =20% 
OR 


z = x -y - 


xy 

100 


Whcrc, z = % profit = 8 % 
x — % higher mark 
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y = % discount = 10% 

Wehave8-x-10-ot,||“18 x = 20% 

Hence, thè shopkeeper marks 20% higher. If he gives nj 
discount his gain is thè sanie as he màrks higher. Therefore, % gain 
20 %. 

Ex. 64: A dealer bought a borse at 20% discount on its originai price.' 
He sold ìt at a 40% increase on thè originai price. What percent 
of profit did he get? 

Soln: Let thè originai CP = Rs 100 

Dealer’s CP = 100 - 20% of 100 - Rs SO 
Dealer’* S.P. - 100 + 40% of 100 = Rs 140 
140 - 80 

Dealer s profit % — ——— x 100 = 75% 

SO 

If we ignoro thè intermadiate steps we have a direct formula 
(100 +40)-(100 -20) 

(100 - 20 ) 

Other form of tlie above exampie: 

Ex. 65: A trader bought a car at 20% discount on its originai price. Hei 
sold it at a 40% incrcasc on thè price he bought it. What percenti 
age of profit did he make on thè originai price? 

Soln: Let thè originai price be Rs 100 
80 't 


CP=100 lwj = Rs8 ° 

SP. = 80 + 40% of 80 = Rs 112 

112-100 


% profit on originai price = 


100 


x 100 = 12% 


OR 


Uslng thè direct formula: 

40 x 70 

% profit = 40 - 20 - - - = 12% 

U/vJ 

Ex. 66: There would be 10% loss if rice is sold at Rs 5.40 per kg. At 
what price pei* kg should it be sold to cam a profit of 20%? 
Soln: By thè ruie of fraction : 

S P = 5 4f- 100 ' 1 ^ 00 + 20 '' -*02 0 


£*) -»P 


- Rs 7.2/kg. 


^100 -10 II 100 J 190 
Ex. 67: A borse worth Rs 9000 is sold by A to B at 10% loss. B sells thè : 


horse back to A at 10% gain. Who gains and who loses? Find 
al$o thè values. 

Soln: A sells lo B for Rs 9000 I = Rs 8100 


Again, B sells to A for Rs 8100 


fllOV , 

liooj 

= Ks 810. 


= Rs 8910 


Thus, A loses Rs (8910 - 8100) 

In this whole transaction, A's investment is only Rs 9000 (thè 
cost of thè horse) because thè horse retumed to his hand. 


.*. A > s% loss = 


810 

9000 


x 100 = 9% 


B gains Rs 810 (thè same as A loses) and his investment in this 
transaction is Rs 8100. 

B's % gain = x 100 = 10% 

£> lUU 

Quicker Maths (direct formula): In such case, thè tirsi buyer bcars 
loss and his % of loss is given by *«*><»»-Kb») , 


In (his case, A’s loss% = '° l0) = 9% 

lUU 

/ 9 ^ 

and loss amount - 9000 


100 


= Rs 810 


Ex. 68: A man purchased two cows for Rs 500. He sells thè first at 12% 
loss and thè second at 8% gain. In this bargain he neither gains 
nor loses. Find the N ^clling price of each cow. 

Soln: lf you recali, you wiìl find that 


CP of first cow =* 500x8 = Rs 200 
12 .+ 8 

SP of first cow = 200 


100 - 12^ 1 

100. j 


-Rs 176 


And CP of second cow - 500 * 12 = Rs 300 
12 + 8 


»(S 


SP of second cow - 300 f ffr I = Rs 324 
Ex. 69: A milkmanbuys some milk'If he sellsit at Rs 5 a litre, he loses 
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Rs 200, but when he sells it at Rs 6 a litre, he gains Rs 150. Ho\ 
much milk did he purcliase? 

Soln: Diflerence in sclling pricc * Rs 6/litre - Rs 5/litre = Re 1/litre. 
If he increascs Ihe SP by Re 1/litre, he gets Rs 200 + Rs 150 = 
350 more. 

/. he purehased ^ =350 litres milk. 


.\ he purehased ————— = 350 litres milk. 
Re 1/fitre 

Quicker Maths (direct formula): 

~ .. ~ Difference ofamount 

QuanUty of milk - Diafewnce of WU5 = 

= ^- = 350 ii,res. 


150 -(-200) 
6-5 


Ex. 70: An article is marked for sale at Rs 275. The shopkeeper allo* 
a discount of 5% on thè marked price. His nel profit is 4.5%. Wlfl 
did the shopkeeper pay for thè aniclc? 

Soln: We know that if the shopkeeper marked x% higher then 

4.5™x-5--j^- =* x - 10% 

Therefore, cost price = 275 = 250 

Ex. 71: 9 kg office cost as much as 4 kg of sugar; 14 kg of sugar cost 
mudi as 1.5 kg of tea; 2 kg of tea cost as much as 5 kg of coffee; fi 
the cost of 1 lkg of coffee, if 2.5 kg of rice cost Rs 12.50. 

Soln: 2.5 kg of rice cost Rs 12.50 

.. 9 kg of rice cost Rs x 9 = Rs 45 

Cost of 9 kg of rice ** Cost of 4 kg of sugar = Rs 45 
45 

.. Cost of 14 kg of sugar = Rs — * 14 = Cost of 1.5 kg of tea. 

Costof2kgoflca = ^ * ^ = Rs21Q = Cosiof 5kg ofeo 

4 x 1.5 

. Cost of 11 kg of coffee =* x 11 = Rs 462 

By the Rule of Column 

This type of questi on creates confasi on and leads to un succe 
fui attempt. A simple metliod has been derived which is easy to un 
stand and apply. 

As per its name, thè whole information is arranged in colu 
Once you Icatn thè method of arrangement, your problcm will be solv» 
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wilhin seconds. The tollowing two points should be (aken care of wliile 

arranging ihe information in columns. (It is easy to undersland thè 

method with thè help of an examplc.) 

Take an example 

x kg of milk costi as much as y kg of rice; 
z kg of rice costs as much as p kg of pulse; 
w kg of pulso costs as much as t kg of wheat; 
u kg of wheat costs as much as v kg of edible oil. 

Find thè cost of m kg of edible oil if n kg of milk costs Rs A. 

Step I: Arrange ihe informations like; 

Rs A = n kg milk 

x kg milk =y kg rice 
z kg rice = p kg pulse 
w kg pulse = t kg wheat 
u kg wheal = v kg edible oil 
m kg edible oil ~ ? 

Note: While arranging ihe data, the lirst point to be marked is tlial thè 
first commodity in the right-side column should be the sanie as 
the second commodity in thè left-sidc column. Similarly, the 
second commodity in the right-side column should be the same 
as thè (hird commodity in the le fasi de column. And so on. That 
is why the last information (n kg of rnilks cost Rs A) is written at 
the top. 

Step II: Mark thè side of quest ion mark (7). It is in thè right-side column. 
So, the figures in the ldl-side column will go in the numerator 
and the fìgures in thè rìght side column will go in the denomina- 

tor. 


Note: The second remarkable point is (he position of question inark (?). 
Our numerator and denominalor depend on it, and hence also the 
required answer. 

Suppose the above examplc is changcd. Instead of thè last 
given sentence, we are given 

"Find thè cost of n kg of milk if k kg of edible oil costs Rs B". Then 
our arrangement will be (taking the first point into consideration) 
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Quieker Maths (direct formula) 


x kg milk = y kg lice 

zkgrice =pkgpulse i 

wkgpulse = t kg wheat ; 

u kg wheat = v kg cdible oil i 

m kg edible oil = Rs B. 

We see that thè question marie (7) is in thè left-side coiumn, se 
thè right side is our numerator and the Ieri side is our deno minator. 

required answer = ( ? = B * v --- * P x y 

V- mvuxwxzxx ) 

Hope you nave understood the method. Now apply i t to the sbove 
example. 

Solo (Ex. 71): Rs 12.5 « 2.5 kg lice 
9 kg rice = 4 kg sugar 
14 kg sugar =1.5 kg tea 
2 kg tea = 5 kg coffee 
11 kg coffee = ? 

. 12.5 x 9x 14 x2 x 11 _ _ 

•• ^ w . rz —-— = Rs462 

2,5 x 4 x 1.5 x 5 

Note: Solve the sanie question if the last sentencc is changed to "Find 
the cosi of 2.5 kg ofrice if the cost of 11 kg of colTee is Rs 462’\ 
Ex. 72: A fruii merchant makes a profit of 25% by selling mangoes at a 
certain pricc. If he charges Re 1 more on each mango, he would 
gain 50%. Find what price per mango did he sell at first Also 
find the cost price per mango. 

Soln: Suppose thè cost price of a mango be Rs x. 

Thcn, first selling price = Rs x f—^ Rs — 

v 100 J 4 

If he charges Re 1 more and gets 50% profit then there exists a 
rclationship: 

5x , , YlOO + 50"! 3 x 


1 00 x More charge 
Cost pnee = % Differeoce jn proflt 

« _ ... More charge (100 + % first p 

4 nd Selhngpnce --% Differencc in F ofil 


Thus in Ihis case 

Ex. 73: A fruii merchant makes a profit of 20% by selling a commodity 
at a certain price. If he charges Rs 3 more on each commodity, 
he would gain 50%. Find the cost price and first selling pricc of 
tliat commodity. 

Soln: By Direct Formula: 

“-srl -** 12 

Ex. 74: A salaricd employee sticks to save 10% of his incomc every 

year. If his salary increases by 25% and he stili sticks to his 
decision of his saving liabit of 10%, by what per cent has his 
saving increascd? 

Soln: There should be no hesitation in saying that his saving will be 

increascd by as many per cent as his salary is increascd by. So 
the required answer is 25%. 

Rut what happens when bis saving % Is changed? See the following 

example: 

Ex. 75: A person save.s 10%-of his income. If his income increases by 

20*% and he decides to save 15% of his income, by what per cent 
has his saving increased? 

Soln: By Quieker Maths (direct formula): 

(100 + 20) 15-10 x 100 

% incrcase m saving =-- ^ flU /n 

Note : If he sticks to his previous saving habit of 10% then by the direct 
formula : 

120 x 10 r 10 x 100 

% increase in saving - " 

same as % increase in incomc. 


x = Rs 4 

/. Cost price/mango = Rs 4 
and first selling price » 4 (- 


20%, which is the 



(100 + P) (100 - L) 

ìoo a rooo-D + noo+p 
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Theorem : When each of the two commodilies is solii ai Ihe saniepri 
and a profit ofP% in made on thè first and a loss ofL% is m 
on thè second. then thè percentage gain or loss 
100 (P - L)- 2PL .. 

_ (100 + P, * (100 — ) accordms, ° the +"*■***&■ 
Proof: Let cach commodity bc sotd at Rs A 

A profit of P% is made on the Tirsi, then cost priee of the fi 

commodity - Rs A [— 

1^100 + P^ 

A loss of L% is made on the second, then cost pricc of ihe sec< 
commodity - Rs A I ——— 

1100 - lJ 

Total C.P. = A -125-ì t A 

1^100 + pj ^100 -u 


_ A 100(100 ~ L ) + 100(100 + 1 >) 
(100 + P) (100 - L) 


Total S.P. = 2A 


100 A |(l 00- L) + (100 + PV 
(100 +■ P) (100 - L) 


% profit or loss = SP CP - x 100 


(100 + P) (100 — L) 

_ 2(100+P)(100-L>- 100 [(100 - L) + (100 + P)1 

100 [(100 - L) 4. (100 + P)] X 00 

_ 2 x 100 2 + 20QP - 2QQL - 2PL - 2 x ÌOO 2 + ÌOOL - 10QP 
(100 + P) + (100 - L) 

_ 100P - ÌOOL - 2PL 100(P - L) - 2PL 
(100 + P) + (100 - L) ~ (100 + P) + (100-L> 

Note: In thè special case when P - L, we ha ve 

100 x 0 - 2P 2 P 2 
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Since the sign is -ve, there is always loss and thè value is given as 

(% value) 2 
100 

Ex.76: Each of the two horses is sold for Rs 720. The first one is sold 
at 25% profit and thè other onc at 25% loss. What is the % loss 
or gain in this deal ? 

Soln: Total selling prìce of two horses = 2 x 720 - Rs 1,440 

100 

The CP of first hors e = 720 x —— = Rs576 


The CP of second horse - 720 x — Rs 960 
Total CP of two horses = 576 + 960 - Rs 1,536 


Thereforc, loss = Rs 1,536 - Rs. 1,440 * Rs 96 


% loss = 


- 6.25 % 


Direct Fonnula: (Scc theorem; note) 

In this type of questioni where SP is given and profit and loss 
pcrccntage are sanie, there is always loss and the 

%loss=i Sr = f§ =6 - 25% 

Note: The above examplc is a special case when percentage values of 
loss and gain are the same. Bui what happens when tliey are 
different? See in the following cxample. 

Ex.77: Each of the two care is sold at the same price. A profit of 10% is 
made on thè first and $ loss of 7% is made on the second. What 
is the combined loss or gain ? 

Suln: By thè theorem 


100J 10-7)- 2x10x7 = M as lhe Slgn k +ve< 

200 + 10-7 203 * 

Note: You may notice that Ex.77 is a special case of Ex.76. 

Ex. 78: A man sells two horses for Rs 1710. The cost price of the first 
is equal to the sciling price oftbe second. If the first is sold at 10% 
loss and the second àf 25% gain, what is his totul gain or loss (in 
rupccs)? 

Soln : We suppose that thè cost price of the first horse is Rs 100. Then 
we ariange our values in a tabular form: 
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lst borse 

2nd horse 

Total 

CP 

100 


180 

SP 

™g)= 

90 100 

190 


CP : SP= 180 : 190-18: 19 
Profit-- 1 - 9 " 18 x 1710 = Rs 90 

Note : Wc suggest you to solve sudi leugfhy questiona by making 
tabular arrangement like thè abovc onc. This gives a quick solutioi 
without any confusion. 

Direct Formula : If you need thè direct formula for this queslion, seej 
thè following: 

100 


( 100 - 10 )- 100 


Pro Ql = 


100 + 25 


100 -i- (100 - 10) 

90-80 


x 1710 


190 


x 1710 = Rii 90. 


Note : In thè above formula, 10% loss is represented as (100 - 10) and 25% 
proli! is represenied as (100 + 25). Also, if we fuid thè valuo -ve, we 
may conclude that there is a loss. 

Ex. 79: A dealer sella a table for Rs 400, making a profit of 25%. He sells 
another table at a loss of 10%, and on the whole he makes neither profit 

nor loss. What did the second table cost him? 


{ 25 \ 

Solfi: Profit on the tìrst table = 400 - Rs 80 

=> he loscs Rs 80 on the second table (Since there is neither profit nor 
loss) 

80 

Cost price of second table = — x 100 = Rs - 800 

Direct Formula: In lhe case, when there is neither profit nor loss and 
selling price of first is given, then 


cost price of second = 400 


100 

25 

125 

IO 


Rs 800 


àLx. 80: Rakesli calculates his profit perccntagc on the selling price 
whereas Ramesh calculates his on thè cost price. Ihey filici that 
the dilfercnce oflheir profits is Rs 100 If the selling price of both 


of them are the same and both of them get 25% profit, find their 
selling price. 

Soln: Suppose thè selling price for both of them is Rs x. 

Now, cost pncc of Rakesh ~ x r^TrJ^-ì ^ \ x . 

^ |00 ) 4 

and cost price of Ramesh - x ( — 

( 100 + 25J 5* 

Rakesh’s profit = x - ^ 

Ramesh’s profit - x - jx = j 

Now, difference of their profits - * -1 = Rs 100 (given) 

or 4 =,0ù 

. . x = Rs 2000 

Thus selling price = Rs 2000. 

Quicker ÌVlethod (Direct Formula) 

Selling price = ggàprofitx lOOxQQQ-..^ 

(25) 2 


100 x 100 x 125 


Rs2000 


25x25 

Note: What happens when % profits are different? In that case use the 
following formula: 

If Rakesh gets x% profit and Ramesh gels y% profit then , 

Selling price = in profit x 1QQ x^yj 
(1QQ). 2 - (100 + y) (100 - x) 

Pleuse note that when % profit is ccilcuìated over cost price we use 
(100 + y) orni when % profit is calculated over selling prive we use 
(100 -x). 

It wc puf x ^ y - 25 in the above generai formula, .we can get the 
previously-used formula. 

Ex. 81. It a discount of 10% is given on thè marked price of an arride, 
thè shopkeepcr gels a profit of 20%. Find bis % profit if he ofTers 
a discount of 20 % on the same article. 

Soln : Detail (Vlethod : 

Suppose the marked price - Rs 100 

Then selling price at 10% discount = Rs (100 - 10) = Rs 90 
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Silice he gets 20% profi l, his cost price = 90| j = Rg 75 

Now, al 20% discount, thè selline price v 
- Ri ( 100 - 20) = Rs 80 

Tlius his % proiil - - 8 - 0 •— x 100 = -^ = ^ = f,|% 

Quicker Method (Direct Formula ); 

Ret|uiied % profit 


(100 + % tirsi profit) 


= 120 (lo) - 100 ^ - 100 “ T = 6 f % 

Ex. 82. A farmcr sold a cow and a calffor Rs 760 and gol a profit ol'10% 
on the cow and 25% on thè cali: If he sells ihe cow and ìhe calf 
l'or Rs 767.50 and gets a profil of25% on ihe cow and 10% on ihc 
calt, fmd iht* individuai cost pricc of the cow' and the cali'. 

Soli» : Quicker Method : (i) forensi ofeow: 

Cow Cali 

(1) 110%+ 125% - 760 

(2) 125% + 110% =767.5 

Cost ot cow ot 767.5 - 110% of 7 60 

(I25%) 2 -(II0%) 2 

f x 767 . 5 -j+x 76 0 
(1.25) 2 - (l.I) 2 " 

=_9 59.375 -8 36_.. 12 3.375 

(1.25 + l.l)(l.2S- 1.1) 2.35 x 0.15' 

(ii) f or cosi ofcalf: 

Cow Cali* 

(f)SP 110% -I 125% = 760 

(2)SP 125% + 110% = 767.5 

*25% of 760 - 110% of 767.5 


100 - % 2 nd discou nt • 
100 - % lst discount 


= . 20 gì-100^ 


- 100--y = 6j% 


- Rs 350 


Cost ofcalf= 


^ 950 - 844.25 


O25%) 2 -(110) 2 


2.35 x 0.15 


• = Rs300 


Ex. 83. A profit of 20% is made on goods when a discount of 10% is 
6 ’ven on rhe marked pricc. ’W r liat profit perccnt will he made when 
a discount of 20 % is givon on thè marked price? 

Sfriu: Detail Metliorf: Suppose the cosi pnee of the goods is Rs 100. 

Then sei)mg price in ihe fìrst case = 100 f~) = Rs 120 


Tltcrcfore, marked price - Rs 1201 —I = Rs 

1^ 100 — 10 J 3 

Now, sdì in g price in thè second case - I ' 2 ° ì - Rs - 3 *- 

320 ^ ^ 

fherefore, % profit =- - 100 (-.• CP - 100) 

‘?-4* 

Quicker Method: in sudi cascs: „ 

% profit = (100 i- % proli!) lt)(> ~ % 11 th scoimt^ _ (0() 

100 - % I discount 

' x 9o — 100 ='X' _ 100 " T = 6 f° /o 

Ex. 84. Wltai will bc ihe perccnktge profit aficr selling an aiticlc al a 
cenain pince if lheve is a loss of 12 %% when thè aiticlc is sold al 
hall’of the previeni* selling pricc? 

Soli): Detailed Method: Suppose the previous selling price - Rs x 

Now, the latcr selling price = Rs £ 

There is a loss of!2^% when selling pricc - 


... costprice = M- «M - m = *L 
2 [100-12.5J 175 7 

Now, when selling price is Rs x, % profit 


x-<* 

_ 7 xlOO-^^ 
4x 4x 


100 = -7 x 100 = 75% 
4 


Quicker Method: 

Rcijuired % profit = 100 - 2 x % loss 


= 100 - 2 x 12" 100 - 25 = 75% 
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Ex. 85: What will be thè percentage profit after selling an article 
certain price if there is a loss of 45% when thè article is sol 
half of thè previous selling price? 

Soln: Quicker Method:. 

% profit « 100 - 2 x % loss = 100 - 2 x 45 10% 

Note: Tlie more generai fòrmula for thè Ex. 85 may be like: 

When thè second selling price is - of thè originai selling prij 
then 

% profit = x (100 - % loss) -100 
This formula is thè same as used in Ex. 84 and Ex. 85. In thi 
two cases 

% profit » 2(100 - % loss) - 100 

= 200 - 2 x % loss - 100 = [100 - 2 x % loss] 
which are thè samc as used in Ex. 84 & F.x. 85 . 

Ex. 86: What will be % profit afler selling an article at a certain price] 

there is loss of 45% when thè article is sold at - of previous sei IL 
price? 

Soln: By thè generai formula given in note of Ex. 85 
% profit = 3(100-% loss)-100 

= 3 x (100-45)- 100 = 3 x 55- 100 = 65% 

Ex. 87: A borse and a cow wcre sold for Rs 540, making a profit pr25‘ 
on thè horse and 20% on thè cow. By selling for Rs 538; thè prò: 
would be 20% on thè horse and 25% on thè cow. Find thè cost 
each. 

Soln: Detaiìed Method: 

Suppose thè cost price of a cow and a horse are Rs C and Rs f 
respectively. ] 

Thcn selling price of both = 125% of H + 120% of C = Rs 540] 

or,|H + |c = 540 or, 25 H + 24 C = 540 x 20.... (i) 

Total selling price in thè second case - 120% of H + 125% of • 
= 538 ’• 


or, 24 H + 25 C « 538 x 20.... (ii) 


or, jH + |c = 538 

Performing (1 ) x 25 - (2) x 24, we have 

<25) 2 H - (24) 2 H - (540 < 20 x 25) - (538 x 20 x 24) 

or, 49 H = 11760 H = Rs240 


If we put thc value of H in (1) we gct; 

24 C = 540 x 20 - 25 x 240 = 4800 
/. C - Rs 200. 

/. Cost of a horse is Rs 240 and that of a cow is Rs 200. 

Quicker Method: In thè above case, when thè % of profit interchange 
in thè two cases: 


H + C = 


540 + 538 540 + 538 1078 


and H - C - 


125%+120% 1.25+ 1.20 2.45 

540-538 2 _2_ 

0.05 


= 440 


200 


= 40 


125%-120% 1.25- 1.20 0.05 5 

Now, solve thè above two easier equations by adding and subtracting 

and gct H “ Rs —p " Rs 240 and 


C = Rs 


400 


Rs 200. 


Ex. 88: 5% more is gained by selling a cow for Rs 1010 than by selling 
it for Rs 1000. Find thè cost price of thè còw. 

Solo: Suppose thè cost price = Rs x 


Then - 000 --- x 100 

X 

100 


. 1010-X 

5--x 100 


or, — [10Ì0-X - 1000 + x] = 5 

100 /<A\ « 

or, -^-(10)** 5 

.\x = R$ 200 

Quicker Method: 

5% ofeost price = Rs (1010 - 1000) ~ Rs 10 


CP = 


10 X 100 


Direct Formula: Cost price = 


= Rs 200. 

100 x Diff. in SP 100 x IO 


= Rs 200. 


% diff. in profit ’ 5 
Ex. 89:1 bought two calciatore for Rs. 480.1 sold one at a loss of 15% 
and thc other at a gain of 19% and then I fbund that each 
calculator was sold at thè same price. Find thc cost of thc 
calculalor sold at a loss. 

Soln: Let thè CP of thè calculator which was sold at 15% loss be R^x 


then x 


(m 


100 




(480 - x) 


fl0Q+ 19 


100 


-) 
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or, 85x = 480x 119- 119x 
or, 2Q4x = 4$0 x 119 
480 x I [9 


x = 


204 


= Rs 280 


Quickcr Method (Direct Formula) : 

Cosi of thè calculator sold at 15% loss 
= _ 480(100 + % pr ofit)_ 


(100 - % loss) i- (100 +- % profit) 

480 x I !9 __. 480 x 119 

(100- 15) (100+ 19) 204 


- Rs 280 


and cost of thè calculaior sold al 19% profi 1 
^ 480 (100 - % loss) _ 480 x 85 

(100 -% loss) + (100 + % profit) 


204 


= Rs 200 


Ex. 90: Ibuy two tables l'or Rs. 1,350.1 se 11 one so as lo lose 6 % and the 
oiher so as to gafn 7 ^ %. On thè whole i neither lose nor gain. 


What dici each rable cosi? 

Solai; Let thè first table costs Rs x 




or, x • 


100 


350 


x =• 


1 Q7.5 - 94 
100 

1350 x 7.5 


— 1350 


107.5 - 100 


V 

1350 x 7.5 


100 


-.T7T^--Rs 750 


107.5 -94 13.5 

Tluis, the prices of tables are Rs 750 and Rs (1300 - 750 =j=) Rs 
600 

Quicker Method (Direct Formula) \ 


Price of tables = Rs ^ ~ and Rs — - 
7.5 f 6 7.5 + 6 

“ Rs 750 and Rs 600. 

Note : This can also be solvcd by thè melhod of Alligatimi. 
We bave overall profit — 0% 

Then I II 



1 herefore costs of the tables are in the ratio 7.5:6, 5:4 


.. Cost of tables = 7 ^- x 5 " Rs 750 
5+4 

and~-x4-Rs600 


EXERCISES 

I A book costing 15 P was sold for 18 P. What is the gain or loss pei cent? 

2. If oranges are bonghi al 11 for 10 P and sold at 10 l’or 11 P, what is 
the gain or loss per cent ? 

3. A dishonc^t dealer professes to sell his goods at cost price bui uses a 

weight of 875 grams for the kilogram weight. His gain per cent is_. 

4. A man buys milk at 60 P per litre, adds one-third of water to il and 

sells the mixture at 72 P per litre The profit per cent is_. 

5. A watch cosiing Rs 120 was sold at a loss of 15%. The selling price 

is _. 

6. Il mangocs are bought at 15 a rupee, how many must he sold for a 
rupee to gain 25% 7 

7. Hind lite cost price if, by selling goods for Rs. 279, a mcrchant loscs 
7 per ceni. 

8. A man sells two watches foi Rs. 99 each. On one he gained 10% and 

on the other he lost 10%. His gain or loss per ceni is_. 

9. By selling goods for Rs. 153, a manloses 10%. For howinuch should 
he sdì them to gain 20%? 

10. By selling goods for Rs. 240, a merchant gains 25%. How mudi per 
cent would he gain by selling it for Rs. 216 ? 

11. What profit per cent is made by selling an aritele al a ccrlain pricc, 
if by selling at two-third of thal pricc ihcre would be a loss of 20% 7 

12. By selling oranges at 32 a rupee, a man losca 40%. How many a 
rupee must he sell to gain 20 p.c. ? 

13. The cost price of 16 arlicles is oqual lo ihc selling pricc of 12 articles. 

'llie gain or loss per cent is_. 


14. By selling 33 metres of clolh, I gain Ihc selling price of 11 metrei. 

The gain per cent is_. 

15. 5% more is gained by selling a cow for Rs. 350 than by selling J 

Rs. 340. The cost price of the cow is... 

16. A man buys apples at a certain price per dozen and sclls them 4 
times that price per hundred. His gain or loss per ccnt is 

17. A shopkeeper matto his goods 20 per cent above cosi prlci 

allows 10% discount for cash. The net profit per cent is 
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18. A shopkeeper bought a table marked at Rs. 200 at successive 
discount* of 10% and 15% respectively. He spent Rs. 7 on transpori 
and sold thè table for Rs. 208. Find his profit per cent. 

19. A merchant sold his goods for Rs. 75 at a profit per cent equal to tl 

cost price. His cost pricc is_: 

20.1 purchased a box full of pencils at thè rate of 7 for Rs. 5 and sold j 
thè whole box at thè rate of 9 for Rs. 8. In this process I gained Rs. 

44. How many pencils were contained in thè box ? 

21. A dishonest dealer professes to scll his goods at a profit of 20% 
and also weighs 800 grams in place of a kg Find his actual gam % . 

22. A merchant professes to seti his goods at a loss of 10%, but weij 
750 gms in place of a kg. Find his reai loss or gain per cent. 

23. By seiling salt at Re. 1 a kg, a man gains Ì0%. By how much mus{ 
he raise thè pricc so as to gain 21 % ? 

24. A milkman buys some milk contained in 10 vesscls of equal size. 
lf he sells his milk at Rs. 5 a litre, he loses Rs. 200; while seiling it at 
Rs. 6 a litre, he would gain Rs. 150 on thè whole. Find thè number of 
litres contained in each cask. 

25. A wateh passes through three hands and each gains 25% . If thè third! 
sells it for Rs. 250, what did thè first pay for it ? 

26. Ifby seiling an article for Rs. 60, a person loses y of his outlay (cost), 

what would he bave gained or lost per centfey seiling it for Rs. 77? 

27.1 sold a book at a profit of 7%. Had I sold it for Rs. 7.50 more, 22% 
would have beeii gained. Find the cost pricc . 

28. A reduction of 40 per ccnt in thè price ofbanana* would enable a 
man to obtain 64 more for Rs. 40 What is thè reduced price per dozen? 

29. A man purch^«d. . •>. \ -ì;j *he ìiit pricc ano &.: i hàlfmore 

than the list price. V? .» ha ycr cent ? 

30. S losc 9 per cent by ocncils a; ihe rate of 15 a rupee. How 
many for a rupee musi I sdì them to gain 5 per cent? 

31. Goods are sold so that when 4 per cent is taken off thè list price, a 
profit of 20% is made, How much per cent is thè list price more than 
the cost price ? 

32. A watch was sold at a loss of 10 per ccnt. If it were sold for Rs. 70 
more, there would have been a gain of 4 per cent. What is the C.P. of 
tne watch ? 

33. A man sells an aiticle at 5% profit. irhe had bought it at 5% less and 
sold it for Re. 1 less, he would have gained 10%. Find the cost price. 


x 100% 


Ànswers 

1. % gain = l8 ~ 15 x 100 =20% 

2 . 11 10 
10 11 
11 x 11 -10 x la 

10 x io 

= 21% profit, since sign is positive. 

3. %gam- TrUf p wt ,- F i f 3CWt xlQ0 

False wt 

.iooysz s ym = m = ì fy 

4. When he added y of water, the cost of nne litre of impure milk 


= 60P 


1| = 45P-(*) 


/. % profit = 72 45 - x 100 ~ 60% 

.. 1 4 

Note {•) Quantity of milk = 1 + y -- y 1 * 
y litre cost 60 P. By rule of fraction 1 Iùk' wijfcoist Jess than 60; 

hcnce we multiplied 60 by less-than-one fracfioB i c 

5. By rule of fraction : 

sp -' 20 (tI) =R s ' 02 -' 

6. By rule of fraction: 15 jjyy 

7. By rule of fraction: 

Cost price = 279 


= 12 

Rs 300 


8. There is always loss in such case and the loss % - % = 1% 

9. By rule of fraction: 153 fyy-ì j-j 


120 

100 


- Rs 204 


10. CP = 240 


l—Rs 192 


m 
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■■■ %Pront-- l6 ,~ 2 ‘ 92 x 100 =Y= 12 j% 


11. Lei thè cost prìce be Rs 100. 


J oforiginai SP^ 100-20% òf !00 «.Rs-80 


•'•Originai SP = ^i cRs , 20 


%p r ofi t = -^Jffi x 100 = 20% 


Quicker Formula : 


% profìt or loss = 


100-20 


'100 


% profìt or loss according to -h| 


or negative sign. 

80 

“y- 100-20% profìt.' 

3 

12. By thè mie of fraction : 

He must bave purchased less number of oranges for a rupee, as he 
bears a loss. Therefore, no. of oranges purchased fora rupee 
= 32 f—- 


100 


Now, to gain 20%, he must sell less number of oranges for a rupee. 
And tba, number, 

13. Suppose he investcd Rs 16 x 12. 


Then CP of 1 article = Rs 16 .* — = R s 12 


16 


and SP of 1 article = Rs = R s 16 


% P r< " ][ - i %- x 100 = M = 33 i % 


Quicker Method : 

['No. of purchased good - No, of snld ovvi. 
No. of sold goods 


% profit - 


x 100 


Profìt and Loss 


In thiscase, 16 |2 12 - x 100 = 33j% 


U. Suppose thè S. P. per metre = Re 1 
Then S. P. of 33 metres - Rs 33 
Profit - Rs 11 

C. P. of 33 metres = 33 - 1 ì = Rs 22 



11 


Profìt = ^ x 100 = 50% 


Quicker Method : % profiI = 


il 


l'OO =50% 


33-11 

Note : For thè abovc Iwo questions never use thè delailed method. 

Remember thè direct formula and its usage. 

15. Differcnce in 5% profìt = Diff. in Rs 10 profìt 


10 


100% = yx 100 = Rs 200 


Quicker Method (direct formula): 

Cost '00(350 - 340) = 

Diff in profìt % 5 s 200 


16. Lei C. P. *= Rs x/dozen = Rs 
lOOx 


lOOx 


12 


per hundred and SP 8x/hundrec 


8x - 


% profìt = — 100 = ^JOOx x i qo x 12 = -4% 


lOOx 

12 


12 x lOOx 


-ve sign shows that there is loss of 4% 

Quicker Method (direct formula) : 

% profit or loss = 8 x dozen - Hundred = 96 - 100 = -4% 
Since sign is -ve, there is loss of 4% 

17. Use thè Direct Formula : 


% profit = 20 - 10 - = 20-10-2-8% 


18. Single equivalent discount = 10 + 15 - ^ = 23.5% 


100 


CP for thè shopkeeper = 200 - 23.5% of200 = Rs 153 
Total cost — 153 +7 = Rs 160 


Profit % = Mzi«0 x , 00 = 30% 


160 
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Quicker Method : 

90 


C.P.-200 


= Rs 153 


fili f 85 ^ 

l100J[100 

, Total cosi = 153 + 7 = fe 1GÒ 

n/ 208- 160 
% profit-———x 100 = 30% 

1 ou 

19. x + x% ofx = 75 

or, x 2 + lOOx - 7500 = 0 
or, (x - 50) (x + 150) = 0 
x = 50 or- 150 

neglecting thè -ve value, thè CP = Rs 50. 

20. CP of 7 pcncils is Rs 5 

SP of 7 pcncils is Rs ~ x 7 = Rs 

ProfU on 7 pencils - ^ ^ = Rs ^ 

/. Total pencils = 2 x 44 - 252 

21. Let CP of 1000 gm = Rs 100 

SP of 800 gm = 100 + 20% of 100-Rs 120 

or, SPof 1000 1000 = Rs 150 

... %p rofi ,„ x 100 = 50% 

Qukkér Method : 

% profit - (100 + % profit) 

'lOOCP 
800 


r Tnie weight 1 ] 


120 


False veight 
- 100-50% 


100 


22. Let CP of 100Ò gm = Rs 100 

SP of 750 gm - Rs 90 (as there is 10% loss) 
90 

or, SP of 1000 gm - — x 1000 = Rs 120 
% profit = 12Q ,lJ°^ x 100 = 20% 


100 


Quicker Method : 

% profit or loss (100 -10) 


Smce sign is +ve, thcrc is prolìt of 20%. 


1000 

750 


-100 = 20 % 


23 . By Ride of fraction: SP = 1 |j“j jj^j - Rs 1.10 

he must raìse thè price by 0.1 rupee or 10 paise. 

24. Suppose he has x litre of mi|k in total. 

Thus we have 5x + 200 = 6x - 150 

or, x (6 - 5) = 200 + 150 
x = 350 litres. 

350 

/. each vessel contains = 35 litres. 

Quicker Method : 

^ , r Differente in Amount 

Tou.1 quan.ity ofm.lk = DjffcrenK jn Rfltes 

= I50^B001 = 3501itTes 

6-5 

Note : Differencc in amount = Gain + loss =150 + 200 = 350 

25. By Rule of fraction : 

/ 100 > Ì 


First Purchased for 250 

=250 ^l)fl](l] =Rs ,28 


l'joo'i r i po ' 

1> 25 J1 125 , 


125 


26. Cost Price - g C l - IÌn 8P rice - “fi - R S 70 

'-7 

% profit - 77 ~ 0 70 x 100 = 10 % 

27. Quicker Method : 

7.5 x 100 


Cost Price = 


7.5 x 100 


- Rs 50 


DifTcrence in % profit 22-7 

28. He purchases 64 more bananas for 40% of Rs 40 or, Rs 16. 

/. Reduccd price per dozen = ^ x 12 = Rs 3. 

29. Let thè iisted price - Rs 100 

Then, CP = | x 100 - Rs 75 and SP -1 x 100 - Rs 150 

.'. % profit - 15 -° 7 ~ 7 -- x 100 = 100% 
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Direct Method : % prò fu - ^x 100 = 100% 


Simple Interest 


30. By thè rule of fraction : 

He purchased 15 | f° r a mpec. 

Now to gain 5%, he must scll 15 f|of j = 13 for a ™pee 

31. Lei ihe CP = Rs100 

Actual SP = 100 + 20% of 100 = Rs 120 
. 100 120x100 « 


•• Marked Price - 120x 


100-4 


Rs 125' 


Marked price is x 100 ^ 25% more than the cost price. 

Quicker Matti* (Direct Formula) : 

Wc may use Che formula : z * x - y - 

Where, z = % protìt = 20% 

x - 1 marked % above CP - ? 
y = discount = 4% 

°, x = ™ =25% 

32. Try ìt. Follow thè mie as in Q. 27 

33. Lct cost pncc - x 


Then we have, x 


95 U110 


100 100 


100x100 

0r,X_ 105 x 100 - 95 x 100 
Cost price = Rs 200 


Interest is the money paid by thè boirowcr to thè tender for 
(Ite use of money lcnt. 

The sum leni is callcd the principal. Interest is usually 
calculated at the rate of so many rupees for evcry Rs 100 of the money 
lem for a year. Ibis is called the rate per cent per annuin. 

‘Per anilina’ means Tor a year. The words ‘per unnunT are 
somctimes omitted. Thus 6 p.c. means (hat Rs 0 is the interest on Rs 100 
in one year. 

The sum of the principal and interest is called thè amoimt. 
The interest is usually paid ycarly, half-yearfy or quarterly 
as agreed upon. 

Interest is oftwo kinds, Simple and Compound. When interest 
is calculated on (he originai principal for any lcngth of tinte it is called 
simple interest. Compound interest is dcllnod in the next chaplei. 
lo finii Simple Interest multiply the principal by the number of 
years and by thè rate per cent and divide the resili! by 100. 

This may bc remembered in thè symbolic lomi 

Si= P x 1 x l 
100 

Whcre 1 — interest, p = principal, t = number of years, r - rate % 
Ex.I. Find the simple interest on Rs 400 for 5 years at 6 per cent. 

Solo. SI = 400 ^ = Rs 120 

Interest for a number of days 

When the lime is given in days or in years and days, 365 days 
are reckoned to a year But when (he tirae is given in months and days, 
12 months are reckoned to a year and 30 days to the mondi. The day on 
which thè money is paid back should be included but not the day on 
which it is borrowed, ie, in counling, the first day is omitted. 

Ex.2: Find tlic simple interest on Rs 306.25 from March 3rd to July 27th 

at 3—% p£r amiuni. 

Sol. Interest = Rs 3 OGy x x x — 

4 365 4 100 
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_ D 1225 2 

- Rs —-— x — x — x 

4 5 4 100 


15 


Rs 


147 


32 


-Rs4.59 nearlyAns. 

Note: 73,146,219 and 292 days are respectively ||and - of a yearj 


. 5*5 ’ 5 5 

Ilie interest I on principal P for d days at r p.c. is givcn by 
di ?r 


I“Px rx — T— x —— = P V A y 

365 100 PXdx 73000 


* WC deduce d ie following mie for calculating (he to U 

interest on different principato for dlfferent number of davs, thè rat 
oi interest being (he same in each case. 

Rulc. MuUiply each principal by iis own number ofàays. andfmd 

thè sum of these produci*. MuUiply ihis suo, by twice thè ratei 
and divide thè produci by 73000. 

The four quanlities involved in questions connected with intei- 
est are P, l, r and 1. If any threc of these be given, (he fourth can be found. 


To finti principal 


Ptr 


Since I = 


100 


P = 


1001 


Ir 


Ex.3: What sum of money will produce Rs 143 interest in 3- years at 


.1 


2 J P- c - simple interest ? 

Sol. Let thè required sum be Rs P. r fhen 

100 x 143 x 4 x 2 
13x5 


Rs i.= Rs ‘00jlM =Rs 


3 ?* 4 


-Rs 1760. Ans. 


To find rate % 


Sta "-W 


1001 

Pi 


Ex.4: A sum of Rs 468.75 was lent out at simple interest and at thè end 
oì I year 8 monins thè total amount was Rs 500. Find thè rate of interest 
per cent per anmmi. 


Sol. Here P - Rs 468.75, t = 11 or - years. 


I - Rs (500 - 468.75) = Rs 31 25, 
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100x 31.25 3125 3 , . 

rate p.c. --^ =-100 x ^ x ? = 4. Ans. 


468.75 x -j 


Ex. 5: A lent Rs 600 to B for 2 ytiars, and Rs 150 to C for 4 years and 
receivcd aliogether from both Rs 90 as interest. Fiud thè rate of 
interest, simple interest being calculated. 

Sol. Rs 600 for 2 yeare = Rs 1200 for 1 year 
and Rs 150 for 4 years = Rs 600 for 1 year. 

Int. = Rs 90. 


... Ra!e= ^M = 5 o /o ; AnS( 


1800 x ] 


To fìnd Time 

Ptr 


Since I = 


100 


t = 


1001 


Pr 


Ex.6: In what time will Rs 8500 amount to Rs 15767.50 at 4— per cent 


per annulli ? 

Sol. Here interest = Rs 15767.50 - Rs 8500 = Rs 7267.50. 
7267.50 x 100 




8500 x 4.5 


19 years. Ans. 


Miscellaneous Examples 


Ex.7: The simple inlcrcsl on a sum of money is - of thè principal, and 


thè tuimber of years is equal to thè rate per cent per annum. Fìnd thè 
rate per cent. • 

Soln: Let Principal = P, time = t years, rate ■* t 
Ptt P 


Thcn 


100 


= M ,. t = io = 3 I, fale = 3 i % 


Direct formula : 

Rate *» time = tS 






Ex.8: What annual payment will dischargc a debt of Rs 770 due in 5 
years, thè rale of interest being 5% per annum? 

Soln: Lct the annual payment be P rupees, 
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The amountof Rs P in 4 ycars at 5% - 

M „ .. 3)TS n jss 

" " 2 yre " H = 

. lyrs ” n - 


100 4-4 x 5P 120 P 


100 100 
115 P . 

100 
110 P 


100 
105 P 
100 


These four amounts togethcr with thè last annual payment of Rsj 
P will discharge thè debt of Rs 770. 

12ÓP 115 P 110 P 105 P 


100 


100 100 


100 


+ P - 770 


-Ir-™ - 

Ilence annual payment - Rs 140 
Theorem : The annua! payment that w HI discharge a debt ofRs A due 
in t ycars al thè rate of interest r% per annum is 
100 A 

100/ + r,( ‘~ ^ 

Proof : Let thè annual payment be x rupees. 

Tlie amount of Rs x in (t - I ) yrs at r% = - Q ° ^ ~ x 

Ivi/ 

The amount of Rs x in (t - 2) yrs at r% - x 

IOO 


The'amount of Rs x in 2 yrs at t% = x 

The amount of Rs x in 1 year at v% = ^ x 

These (t - 1) amounts together with the last annual payment of 
Rs x will discharge the debt of Rs A. 

. m±ÌLd)r x + i00iÌl^)r x + M + r. x = A 
100 100 v 100 A 
or, x [{100 + (t - l)r) + (100 + (t-2)r} +... {100 + i> ^ {100}) 
- 100 A 


or, 


ioot + i^iM 


= 100A 


x = 


100 A 


loot.i^a 


Note : 1 + 2 + 3 +.... + m = S?^3L±AÌ 

Using the above theorem : 

100 x 770 

Annual payment ■- 


5 x 100 + 


5(41(5) 


770 x 100 
550 


" Rs 140 


Ex.9: \Vhat annua! payment will discharge a debt of Rs 848 in 4 yrs at 4% 
per annum? 

Soln : By the theorem : 

Annual payment = -— ^ X luwj T = ^ 

4 x 100 + 4 ^ T 

Ex.10 : The annual payment of Rs 80 in 5 yrs at 5% per annum simplc 
interest will discharge a debt of.... 

Solu : Putting the values in thè above formula : 

80 = — AX10 ° 


5 x 100 + 


5(4X5) 


80 x 550 „ A/Ìl , 

or, A = ——— = Rs 440 

Ex.ll : The rate of interest for the firet 2 yrs is 3% per annum, for the 
next 3 ycars is 8% per annum and for the period beyond 5 years 
10% per annum. If a man gets Rs. 1520 as a simple interest for 6 
years, liow much money did he deposit ? 

Soln: Let his deposit =* Rs 100 

Interest for first 2 yrs “ Rs 6 

Interest For next 3 yrs - Rs 24 

Interest for the last year= Rs 10 

Total interest = Rs 40 

When interest is Rs 40, deposited amount is Rs 100 

.. when interest is Rs 1520, deposited amount 

= x 1520 = Rs 3800 
40 

„ . „ . . • , Interest x 100 

Direct formula: rrmicipai = 


tt ri + t 2 n 
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1520 x 100 


2x3 + 3x 8 + lx 10 
1520 x 100 „ 

4 q-= R5 3800 

Ex.n: A sum of money doublet itaelfin 10 years al simple interest. 

What is th e rate of in terest? 

Sola: Let thè sum be Rs 100. 

After 10 years it becomes Rs 200, 

A Interest = 200 - 100 = 100 


Then, ra te = Mi = MiU2!> 


= 10 % 


P* 100 X 1C 

Direct formula : 

Time x Rate = 100 (Multiple number of principal -1) 
or, Rate = 100 x Mutt ‘ p * c number of principal - 1 

lime 

Using thè above formula : rate = 100 ìì - f y% 

Ex.13: A sum of money trcbles ftself in 20 yrs at SI. Find thè rate of 
interest. 

Sola: Rate * * 10 % 

Note: A generalised forni can be shown as: 

Ifa sum of money becomes ‘x ' tìmes in 7 ’ years at Si, thè rate ofì 
interest is given by 100 % 

Ex.14 : In what lime does a sum of money become four times at the 
simple interest rate of 5% per armum ? 

Soln: Using the above formula, 

Time ■ jM(Multiplc number of prinicipal - U 
Rate 




Ex.15: Divide Rs 2379 into three pari* so that thei^amoLints after 2,3 
and 4 years respectively may be cqual, the rate of interest be.ng 
5%perannum. 

Soln: Amount of lst part « ~ x Ist pait 



lst part : 2nd part : 3rd part = : yjj 


11 " 2nd part = x 2nd part 

" 3rd part = x 3rd part 

According to the questi on, these amounts are equal 
110 x lst part = 115 x 2nd part = 120 x 3rdpart 

1 

120 

, =276:264:253 

Hence, dividin^ Rs 2379 into three partjj in the ratio 276 : 264 ; 
253, we have lst part = Rs 828,2nd part = Rs 792,3rd part = Rs 
759. 

Ex. 16: A certain sum of money amounts to Rs 756 in 2 yrs and to Rs 
873 in 3.5 yrs. Find the sum and the rate of interest. 

P + SI for 3.5 yrs = Rs 873 
P + SI fòr 2 yrs = Rs 756 
On subtracting, SI for 1.5 yre = Rs 117 

Therefore, SI for 2 yrs = Rs ^ 


Soln: 


1.5 


2 = Rs 156 


P = 756 - 156 = Rs 600 


„ , . 100 x 156 f/ww 

and rate “ * 13% per annum. 

”Uy x 2 

Ex. 17: A sum was put at SI at a certain rate for 2 yrs. Had it been put 
at 3 % higher rate, it would have fetched Rs 300 more. Find the 
sum. 

Soln: Let the sum be Rs x and,the originai ratej>e y% per amium. Then, 
new rate = (y + 3)% per annum. 

|| . x (y+3)x2 _ x (y) x 2 ' 

fi " 100 100 

xy + 3x - xy = 15,000 or, x = 5000 
Thus, the sum = Rs 5000 
Quicker Method: Direct Formula 

More Interest x 100 300 x 1QQ 

Time x More rate 2x3 
Ex. 18 : A sum ol money doubles itself in 7 yrs. In how many yeais wil! 
it become fourfold? 


Sum 


5000 
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100 ( 2 - 1 ) 


„ . n . 100(2- 1) 100 _ 100(4-1) _ 

Soln : Rate«-^-- = — /. Time = -—^— L = 21 ye 

~7~ 

Other Method : This question can be solved without writing anythi 
Think likc. 

Doubles in 7 years 
Trebles in 14^ears 
.4 times in 21 years 
5 times in 28 years 
and so on. 

Ex. 19 : Rs 4000 is divided into two parts such that ifone part be inves 
at 3% and thè other at 5%, thè animai interest fiorii both 
investments is Rs 144. Find cadi part. 

Soln : Let thè amount lent at 3% rate be Rs x, then 
3% of x + 5% of (4000 - x) - 144 
or, 3x + 5 x 4000 - Sx = 14400 
or, 2x = 5600 /. x = 2800 

Thus»the two amounts are Rs 2800 and Rs (4000 - 2800) or 
1200. 

By thè Method of Alllgation : See example 25 in ALLIGATION 
chapter. 

Ex.20 : At a certain rate of simple interest Rs 800 amounted to Rs 9 
in 3 years. If thè rate of interest be increased by 3%, what will 
thè amount after 3 years ? 

^ . . 120 x 100 




New interest = • 


= Rs 192 


Soln : First rate of interest = —“ = 5% 

800 x 3 

New rate -5 + 3-8% 

New interest = 800 'l * 8 = Rs 192 
luo 

.-. New amount = 800 + 192 - Rs 992. 

Ex. 21 : The simple interest on a sum of money will be Rs 300 alter 
years. In thè next 5 yrs principal is trebled, what will be thè to' 
interest at thè end of thè IOth year? 

Soln : Simple interest for 5 years = Rs 300 

Now, when principal is trebled, thè simple interest for 5 yead 
will also be treble thè simple interest on originai principal tbr thi 
same period. Thus SI for last 5 years when principal is trebled 
= 3 x 300 = Rs 900 

.. Total Si for 10 yrs = 300 + 900 = Rs 1200 


heorem : A sum of Rs X is leni out in n parts in such a xvay that thè 
interest on firsl part at r\ %for t\ yrs, thè interest on secotul 
pari ut n %for tiyears thè interest on thirdpari al n %for lì 
years, and so on. are equai, thè ratio in which thè sum was 

divided in n,pari, * ginn by — 

Proof : Lei thè sum be divided into Si > S 2 ,.... Sn. Then, 
int x 100 
ri ti 

o jg* 100 
r2 12 

_ Int x 100 
S3 r 3 1 3 
.. Int x 100 

«n >n 

[Since interests of all parts are equa!] 

Int x 100 Int x 100 Int x 100 . 

/. Si :$2 :S* n tl • r2<2 T3 t 3 - • 

Int x 100 
r n In 

_J_.J_.J_. ; 1 

ri ti rz(2 ‘ 13 t3.rn tn 

Ex. 22 : A sum of Rs 2600 is lent out in two parts in such a way that thè 
interest on onc part at 10% for 5 years is equai to that on another 
part at 9% for 6 years. Find thè two sums. 

lst Part* x 5 x 10 2nd Part x 6 x 9 
Soln : Each Interest =*-jjg--- Jqq 

lst Part _ 6x9 _ 27 _ _ 

° r> 2nd Part 5x10 25 

■ 181 paft = 27725 * 27 = RS 1350 

and 2nd part = 2600 - ! 350 = Rs 1250 

Note : If we use thè above theorem. Si : S 2 “ ^ ■ 54: 50 = 27:25 

Ex 23 : A certain sum of money amounted to Rs 575 at 5% in a time in 
which Rs 750 amounted to Rs 840 at 4%. If Ihe rate of interest is 
simple, find thè sum. 
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Soln : Interest - 
Time 


Rs 840 - Rs 750 = R$ 90 

90 x 100 . 

* 3 VT6 


750 x4 

Now, by thè formula : 

Sum Amou nt _ 100x575 = 

100 + rt 100 + 3x5 ^ 5 °° 

Note : There is a direct rela tionship between thè Prin cipal and thè amoiml 
and is given by fsum = 100 x Amount ^ 


100 +rt 


D 


Soln 


Rs2010] 


•4 


r* , . >•— * w T il y 

Ex * 24 :• A certain sum of money amounts to Rs 2613 in 6 yrs at 5% pe 
annum. In how many years will it amount to Rs 3015 at die sami 
rate? 

: Use thè formula ; 

Principal- ^ 0 x Amount = 100 x 2613 _ 100 x 2613 
100+rt 100 + 30 130 

Again by using thè same formula : 

2010- 100 x 3015 
100 + 5t 

or, 100 + 5t~- 00x 3015 
2010 

100 x3015 - 100 x 2QT0 l 

2010 I 

100 X (3015 - 20101 lQOxlOflS 

2010 x 5 2010 x 5 ’ 10 > rcars ' 

Ex. 25 : A person lem a certain sum of money at 4% simple interest; ànd 
in 8 years thè interest amounted to Rs 340 lesa than thè sum lent 
rind thè sum lent. 

Soln : Let thè sum be Rs x. 

Intere S t=-^i^ = 52x 
100 100 

32x _ 68x 
" 100 100 

when interest is — less, thè sum is Rs x. 

*'• when interest is 340 less, thè sum is x 100 x 340 = Rs 500 

DoX 
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Direct Formula : Sum = — x 340 - l0 ° - ^— = Rs 500 

100 - 8 x 4 68 

Ex. 26 : The simple interest on Rs 1650 will be less than thè interest on 
Rs 1800 at 4% simple interest by Rs 30. Find thè lime. 

Soln : We may consider that Rs (1800 - 1650) gives interest of Rs 30 at 
4% per annum. 

30 x 100 _ 

.. Time »-—-— - 5 yrs. 

150x4 7 

Ex. 27 : Arun and Ramu are friends. Arun borrowed a sum of Rs 400 at 
5% per annum simple interest from Ramu. He retums thè amount 
with interest after 2 yrs. Ramu retums to Arun 2% of thè total 
amount retumed. How much did Arun receive? 

Soln : After 2 yrs amount retumed lo Ramu 

= 400 +-—-- Rs 440 

Amount retumed to Arun = 2% of Rs 440 = Rs 8.80 
Ex. 28 : A man invests an amount of Rs 15,860 in thè names of his threc 
sons A, B, and C in such a way that they get thè same amount 
after 2, 3, and 4 years respectively. Tf thè rate of simple interest 
is 5% tlien tind thè ratio in which thè amount was invested for A, 
B and C? 

Theo rem : When different amounts mature to thè same amount at simple 
rate of interest, thè ratio of thè amounts invested are in inverse 
ratio of (100 + tinte x rate). That is, thè ratio in which thè 

1 1 1 


amounts are invested is 


ìoo + n t\ ‘ ìoo + nt2 ' ioo + n ti ' 


100 + r n t n 


Proof : We know that Sum = 


100 x Amount 


100+ rt 

Lei thè sums invested be Sj, $ 2 , Sj,.S n , 

at thè rate of ri, r 2 , r$, r n for thè lime ti, t 2 , t3, ». In yns 
respectively. Tlien Sj : S 2 : S 3 :... : S n 

100 x A 100 x A 100 x A 100 x A 


100 + ri tt * 100 + r 2 t 2 ’ 100 + T 3 t 3 ' 
[Since thè amount (A) is thè same for all] 

1 1 1 


100 + rn tn 


1 
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Soln : Therefore, thè required ratio is this case is 

_ 1 i 1 1_ì_1_ 

100 + 2x 5 100 + 3 x5 ' 100+4x5 110 ' 115 : 120 

Ex. 29 : A sum òfmoney doubles itself in 4 yrs at a simple interest. I 
how many yrs will it amount to 8 times itself? 

Soln : Doubles in 4 yrs 

3 times in 4 x 2 = 8 yrs. 

4 times in 4 x 3 = 12 yrs. 

8 times in 4 x 7 - 28 yrs. 

Thus direct formula : x times in = No. of yrs to doublé (x -1) 

-** 8 times in = 4 (8 - l) = 4x 7 = 28 yrs. 

Ex. 30 : Two equal amounts of money are dcposited in two banks eac 
at 15% per annum for 3.5 yrs and 5 yrs rcspectively. If t 
difference between their interests is Rs 144, fìnd each sum. 
Soln : Let thè sum be Rs x. thcn 

x x 15 x 5 x x 15 x 7 ... 

100 " 200 ~ 44 


or, !50x - 105x = 144 x 200 


= Rs 640 


Direct formula : Two equal amounts of money are deposited at r\ % 
and r 2 % for lj and t 2 yrs rcspectively. Tf thè difference between 

_n Id X 100 


their interest is Id then Sum = 


ri tj -12 t 2 
144 x 100 


TIìus, in this case: Sum = i4t>xlw = w x 1 ^ = Rs 6 40 

15 x5 - 15 x 3.5 22.5 

Ex. 31 : The difference between thè interest receivcd from two dilTeient 
banks on Rs 500 lor 2 yrs is Rs 2.5. Find thè difference between 
their rates. 

... 500 x 2x ri ... 

S 01 " 11 ' To ™ 10 ' 1 

, 500 X 2 X T2 

J 2 = —iòo— =10r2 

h —12 ^ 1 Or 1 - 10r2 =2.5 
or,n-r 2 =^ = 0.25% 

B>' Direct formula (Used in previous example) : Whcn tj = t 2 . 




144x100 _ rfn 
-^-- = Rs640 




(r1 _ rj) = M = ^M = 0 . 25 o /o 
Sum x t 500 x 2 

Ex. 32 : The simple interest on a certain sum of money at 4% per annum 
for 4 yrs is Rs 80 more than the interest on thè sanie sum for 3 
yrs at 5% per annum. Find the sum. 

Soln : Let the sum be Rs x, then at 4% rate foi 4 yrs the simpìe interest 
x x 4 x 4 4\ 

—-= j> s — 

100 25 


At 5% rate for 3 yrs the simple interest 

Now, we bave, - 80 

16x - 15x 

or -—foo— 80 
/. x — Rs 8000 

Quleker Mcthod : For this type ofquestion 
Difference x 100 80 x 100 


x_x_5x_3 = . 3x 
100 “ 20 


Sum = — -■— - -—■—“—7 = Rs 8000 

|riti — T2t2 | 4x4-3 x 5 

Ex. 33: A sum of money at simple interest amounts to Rs 600 in 4 years 
and Rs 650 in 6 years. Find thè rate of interest per annum. 

Soln : Suppose thè rate of interest = r% and thè sum = Rs A 

Now, A + 4^ = 600; or,A + £ = 600 
lUU 25 


or,A !+- 


600 — ( 1 ) 


And, A + 


A x r x 6 


650'; or,A 1+g 


650-(2) 


, 100 

Dividing (1) by (2), wc have 
. _r_ 

+ 25 _ 600 (25 + r) x 2 


or, (50 + 2r) x 13 = (50 - 3r) x 12 

or, 650 + 26r = 600 + 36r; or, lOr « 50 r = 5% 

Direct Formula : Ifa sum amounts to Rs Ai in ti years and 
Rs A 2 in t 2 yeai-s at simple rate of interest, 
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then rate per annum = 

(Aj l2-A2ti) 

In thè above case, 
r —100[65Q -600] ^ 100 x SO 
6 x 600 - 4 x 650 1000 = ;>/o 

Ex. 34: Ramesh borrows Rs 7000 from a bank at SI. Afìer 3 yrs he p; 
Rs 3000 to thè bank and at thè end of 5 yrs from thè date v 
borrowing he paid Rs 5450 to (he bank to settle thè account. Fini 
thè rate of interest. ' 

Soln : Any sum tliat is paid back to thè bank before thè last instalmt. 
is deducted from th e principal and not from (he interest. Thus, 
Total interest « Interest on Rs 7000 for 3 yrs + Interest on (Rs 7000 : 
Rs 3000 ~) Rs 4000 fòr 2 yrs. 

Or, (5450 + 3000 - 7000) - —- 00 * 3 * r + 4000x .?. xr 

100 100 


or, 1450 = 210r -*-80r 


1450 

..r = w = S%. 


Ex. 35. Some amount out of Rs 7000 was lent at 6% per annum and th< 
remaining at 4% per annum. If thè total simple interest from boL- 
J thè fractions in 5 yrs was Rs 1600, lìnd thè sum lent at.6% per] 
annum. 

Sola : Suppose Rs x was lent at 6 % per annum. 

' rt "*- iL W 1 ♦ g0W ~1M ; ! ■ 'S” 

3x+ 14,000 -2x 

,- ^—7 -- 1600 x = 16000 - 14000 = Rs 2000 

By Method of AUigation: Overall rate of interest = 1600 x 100 ^ 

5 x 7000 7 

6%v 4% 

N32./ 


or 


ratio of two amounts = 2:5 


EXERCISES 

1. The simple interest on a certain sum for 3 years at 14% per annum is 

Rs. 235.20.The sum is_. 

2. IfRs. 64 amounls (o Rs. 83.20 in 2 years, what will Rs. 86 amount to 
in 4 years at thè same rate per cent pei annum ? 

3. A sum of money amounts to Rs. 850 in 3 years and Rs. 925 in 4 years. 
What is Ihe sum? 

4. A sum amounts to Rs.702 in 2 years and Rs. 783 in 3 years. The rate 

per cent is_. 

5. A moncy-lender finds that due to a fall in thè rate of interest from 13% 

to 122 %. ycar ^ > nco,ne diminishcs by Rs. 104. Wha( is his capi¬ 
tai? 

6 . If thè amount of Rs. 360 in 3 years is Rs. 511.20, what will bc thè 
amount of Rs. 700 in 5 years? 

7. A sum of Rs. 2540 is lent out in two parts, one at 12% and thè other 
at 12~%. If thè total annual income is Rs. 312.42 thè money lent at 
12 % is 


amount lent at 6% = 


7000 


x 2 = Rs 2000 


8 . A sum of Rs. 2600 is lent out in two parts in such a way that thè interest 

on one part at 10% for 5 years is equal to that on thè other part at 9% 
for 6 years. The sum lent out at 10% is_;_. 

9. The simple interest on a sum of money is yr of thè principal and thè 

mimber of years is equal to thè rate per cent per annum.The rate per 
cent per annum is ' 

10. The simple interest on a certain sum at a certain rate is 77 of thè sum. 

16 

If thè number representing rate per cent and time in years bc equal, 
then thè time is_, 

11. A sum of money will doublé itself in 16 years at simple interest at 

an yearly rate of_ . ' . 

12. A sum of money put at simple interest treblcs. itself in 15 years The 

rate per cent per annum is _ ' 

13 At a certain rate of simple interest, a certain sum doubles itself in 10 

years'. It will treble itself in_. 

14. Rs. 800 amounts to Rs. 920 in 3 years at simple interest. If thè interest 
rate is increased by 3%, to how much would it amount? 


7 
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15. A leni Rs. 600 lo 13 for 2 ycars and Rs. 150 lo C for 4 years and 

received altogethcr from both Rs. 90 as simple interest. Thè rate of in¬ 
terest is_ 

16. A man invested y of bis capitai al 7% , y at 8% and thè remainder 

al 10% . If his annua! income is Rs. 561, the capila! is_. 


17. The simple interest atx% forx years will be Rs. xon a sumof_. 

18 ìf thè interest on Rs. 1200 bc more (han thè inlerest on Rs. 1000 by 
Rs. 50 in 3 years, thè rate per ccnt is_. 

19. A sum wus pul ai simple interest at a certain rate lbr 2 years. Had it 

been pul at 1% higher rate, it would have fetched Rs.24 more. The 
sum is_. 

20. A sum of money bccomcs 8/5 of ilself in 5 years at a cerlain rate of 

interest. The rate per cent per annum is_. 

21. A man lends Rs. 10000 in four parts. If he gets 8% on Rs. 2000, 

?y% on Rs. 4000 and Hy% on Rs. 1400, whal per cent must he get 

l’or the remainder, if die avei age interest is 8.13%? 

22. The simple interest on a sum of money at 8% per annum for 6 years is 

lialf thè suvn.The sum is_. 

23. The difference belween the interest received from two differenl 

banks on Rs. 500 for 2years is Rs. 2.50. The differcncc belween their 
rutes is_. 

24. Two equal amounts of money are deposited in two banks, each at 

15% per annum, for 3y ycars and 5 years respectevely. [f the differ- 

ence betvveen their snterests is Rs. 144,each sum is_. 

(a) Rs. 460 (li) Rs. 500 (c) Rs. 640 (d) Rs. 720 

25. The rate of inlerest on a sum of money is 4% per annum for thè first 
2 ycars, 6% per annum for ihe next 4 years and 8% per annum for the 
pcriod beyond 6 years. If tlie simple interest accrucd by the sum for a 
toial period of 9 years is Rs.l 120.whal is the sum'? 


Solutions 

. „ . . , 235.20 x 100 _ 

1. Principal = —- —-= Ra 560 


3 x 14 


2. Rate of interest - 


19.20 x 100 
64x2. 


= 15 % 


tcrest on Rs 86 for 4 yrs is 19.2 


Interest on Rs 86 - = Rs 51.6 

.*. Amounl = 86 + 51.6= Rs 137.6 
Qukker Maths: 

Interest on Rs 64 for 2yrs is Rs 19.2. Mence by Rule of fi action, in- 

ili-— 

.'. Amount “ 86 + 51.6 = 137.6 

3. P + SI for 4 yrs = Rs 925 
P i* SI lbr 3 yrs ™ Rs 850 

On subtracting, SI for 1 yr - Rs 75 
:. SI for 3 yrs “3x75 = Rs225 
.-. P = 850 - 225 = Rs 625 

4. Follow the sanie as in Q. 3. You get the sum. interest and rime. Find 
the rate of inlerest. 

5. Re j decreascs on Rs 100 

.'. Rs 104 decreases on Rs x 104 = 100 v 2 x 104 = Rs 20800 


6. Samc as Q. 2. 

7. Solve it by thè method of alligation. 

312 42 

Ovcrall rate of interest — 


2540 



x 100 = 12.3% 

II part 
12.5% 


Now, 


0.2 ^0.3 

Thcrefore, ihe sum will be divietai inlo the ratio of 0.2 : 0.3 or 2 : 3 

Then sum leni-al 12% - ^ x 2 “ Rs 1016 

1 7540 

and sum Icn.t at 12^% = x 3 - Rs 1524 
8. Quicker Method: 

Ratio of two parts - n \2 ' ri ti = 54 : 50 - 27 : 25 
Sum leni out at 10% x 27 = Rs 1350 


52 
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9. Let thè rate of interest = r% 

times = r yrs. 
m S S x r x r 

No ' v ’ Tó - 

OT y = M ,r* = A % 
lo 4 4 

10. Same as Q. 9 

11. Quicker Maths: 

Rate of interest = — = 12j% 

12. Quicker Maths: 

Rate of interest = ^ Q . ~ ^ ^ - 13Ì% 

15 15 3 

13. Il doubles in 10 yrs. 

Then trebles r in 20 yrs. 

14. Rate of interest = 120 * 100 = 5% 

800 x 3 

Now, thè new rate becomes 8%. Then interest 
^ 800 x 8 x 3 
100 

/. Amount = 800 + 192 =* Rs 992. 

Quicker Method: 

80 0 x 3 x 3 
100 

•** Ihcreased amount = 920 + 72 - Rs 992 

15. Let thè rate of interest be r% per annum. 

C00v2xr J50x4xr = 

100 100 

or, 12r + 6r = 90 
•*. r-5% 

Note: Solve it by method of‘Alligation’ 

16. Let thè capitai be Rs 120 

Then tota] interest - 7% of ^ + 8% of+ 10% of remamder 

= 7% of 40 + 8% of 30 + 10% of 50 
= 2.8 +2.4 + 5 = Rs 10.2 

actupl capitai = x 561 = 6600 


Rs 192 


Increase in interest = 


: Rs 72 


[Quicker Method: 
Capital-- 


561 


7% of | + 8% of \ + 10% of 


561 x 100 561 ^Jgi^-R s 6600 

7 8 25 28 + 24 + 50 


3 + 4 + T 


17. Sum = 


xx 100 


= Rs 


100 


xxx X 

18. Lct thè rate of interest be x% 

1200 x 3x . 1000 + 50 

100 " 100 


Then, 


6x = 50 


x = 8|% 


Quicker Maths: 

R . _ Difference in fotere st^jjQjL 
C ' Time (Difference in Principal) 

50 x 100 25^gl% 

3(1200-1000) 3 " 3 

Note : The above-used formulo IS 5imP‘y based on 


Rate 


Interest x 100 


Time x Principals 

19. Let thè sum be Rs P and rate be r%. Then 

Z* 2 *r _ PJz+\)x2 34 
100 “ 100 . 
or, 2Pr = 2Pr + 2P - 2400 
or, 2P = 2400 
P= 1200 

Thus thè sum is Rs 1200 
Quicker Maths: 

Difference in Intercstsj UM = 21? * 00 

Times x Difference iu rate 2x1 


Sum 


Note: The above formula is.siinply ***** on Sum 


Rs1200 

Ini, x 1Ó0 
Time x Rate 


20. Quicker Method: 


Rate = 100 



5-^12% 
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21. Total Interest = 8.13% of 10000 = Rs 813 

Remainder mone}' = 10000 - (2000 + 4000 + 1400) = 2600 
TTien, 8% of 2000 + 7.5% of4000 + 8.5% of 1400 

+ x%of 2600 = 813 
or, 160 + 300 + 119 + 2óx = 813 
234 


26 “ « 
S x 8 x 6 
[00 


22 5 - 
2 

We can’t find thè vaine of S. We also see that thè above relationship 
is not correct. Thus we conclude that thè question is wrong. 

23. Quicker Maths: Use thè fornitila given in Q 19. 

Difference in Interests x 100 


Sum- 


Times x Difference in rates 


or, 500 = 


2.5 x 100 


2 x x 

24. Quicker Maths: 


2.5x100 

2x500 


= 0.25% 


g um _ Difference in Impresta x 100 144 x 100 ^ ^ 


Rate x Difference in times 
25. Quicker Maths: 

Interest x 100 


15x1.5 


Sum = 


riti +r 2 t 2 + nt3 +.. 

1120 x IOQ 
4 x2 -f-ó x 4-t- 8 x 3 


1120 x100 
56 


» R* 2000 



Compound Interest 


Money is said to be lent at Compound Interest (CI) when at thè 
end of a year or other fixed period thè interest that has becorne due is not 
paid to thè tender, but is added to,the sum lent,, and thè amount thus 
obtained becomes thè principal for thè next period. The process is 
repeated until thè amount for thè last period has been found. The 
differeoce between thè originai principal and thè final amount is callèd 
Compound Interest (CI). 

Important Formulae 

Let Principal - Rs P, Time = t yrs and Rate — 1 % per annum 
Case I: When interest is compounded anmially : 


Amount = P ; 

i 

1 ° 

[2 

+ 

fH 

1_1 

t 


Case II: When interest is compounded half-yearly. 

• 

L 

2t 


Amount - P 

l + -~ 

- P 

r -y 

1 — 

- 

100 


200 


Case IH: When interest is compounded quarleriy : 

->4t 

100 i ■ r • 400 


Amount = P 


1 4 - 


= P 


-4t 


1 + 


Case IV: When rate of interest is ri%‘ ti% and 13 % for lst year, 2nd 
year and 3rd year respectivdy, 


then Amount - P 


1 + 


n 

100 


1 + 


n 

100] 


i + ■ 


n_ 

100 


The above-mentioned formulae are not new for you. We think 
that all of you knów their uses. When dealing with thè above formulai 
some mathematìcal calculations becorne lengthy and take more time. To 
simplìty thè calculations and save thè valuable time we are giving some 
extra informations. Study thè followjng sections carehilly and apply 
them during your calculations. * 


ztxSzsttssr -—« 

Amoum = Principal j'; + ^ j"™ 

^theprincipai i 5 Re i, theamoun , for fo| awondand ^^ 

' (' + mj ™ d f> + ~j r«pec«ive. y . 
if ihe rate of interest fc lo% 

(11) (nf nn " 0/O ' 5/ “' ,d4% ' lh —,ue Swi , lb€ 

l I 0 J’H '(iòj 
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Ex.: Ite 7500 is borrowed al CI at (he rate of 4% per annuiti What 
Will be thè amount to be paid after 2 yre ? 

Soln : As the rate of interest is 4% per annum and thè timo is 2 yrs, oui 

concemed fi action would bc From the above table, you know that 
Re 1 becomes Rs ~ at 4% per annum after 2 yrs. So after 2 yrs Rs 
7500 will produce 7500 x ||| = R s 8112. 

„ . , Miscellaneous Examples 

Joflndtime 

Ex. 1. In whal tirne will Rs 390625 amount Io Rs 456976 at 4% compound 
interest ? 

Som:, P|l +ì ^t = A 


390625 


+ Too ' ^ 456976 


The above infomiations can be puI in thè tahm a r I •. fi + Xf - . (26 

Principal^ Re f fhenCl; PU,m,he,dbu,ar fo.niasgivenbelowB [ 2Sj " 390625 ” [25 


J— Time 

' r 


2 Year^ 

( , si 

I 

{ 1»; 

Il + -^-| 

-lo- 


( | 


17 l ~~ 

io 

_J2J 

Tlìfl 

f 4 

21 

-22_ 

tc ; 

1UU 

441 

400 


j Years 


r26 

25 


t «= 4 the required timo is 4 yeare. 

Kx. 2. A suni of money placed at compound interest dóubles if self in 4 
yrs. In how many years will it amount to eight times itaelf ? 

. a 


L — l _ _25 ~~ i Jim 

i he above tabJc shni ,ih - ~ - 1. 15 625 

table ca„ be seco in the folhHvilfgLmpfe ^' “ Se ° f ,he abov « 


9261 

8000 

17576 

15625 



-2P 


1+ 7¥ l=2 


Cubing borii sides, we get 
12 

= 2 3 = 8 


or, P f 1 -h —— 

[ 100 


J2 


= SP 


Hence the required rime is 12 yrs. 

Quicker Approach : 

x becomes 2x in 4 yrs. 

2x becomes 4x in next 4 yrs. 
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4x becomes 8x in yet another 4 yrs. 

Thus, x becomes 8x in 4 + 4 + 4 = 12 yrs. 

Ex. 3: Fìnd thè Ieast number of complete years in which a sum of moti 
at 20% CI will be more than doubied. 

Soln. We have, P [ 1 +~-ì > 2P 1 ^ 

100 


? l>2 


By trial, |x ~x j>2 

p a ^ a '/ 

•*. thè required time is 4 yrs. 

Ex. 4: A sum of money afoompound interest amounts to thrice itselfl 
three years. In how many years will it be 9 times itself? *■ 
Soln: petail Method: 

Suppose thè sum -Riìx 
T hen, we have 

.3- . ,3 


3x “*( 1+ ì«) or3 “( l + ^ 

^. .. ■ V / 


Squaring both sides 

3 %2 


(3) 2 = 


1 + 


100 


or 9 = 


-4 


1 + 


10Q 


Now multiply both sides by x; then 9x = x 

thè sum x will be 9 times in 6 years. 

Quicker Method: Remember tlie follo'wing conclusioni 

If a sum bccoMes x times in y years al Cf then it will be (x) n timi 
in ny years. 

Thus, if a sum becomes 3 times in 3 years it wil! be (3) 2 times 
2x3 = 6 years 
Saraple Questìons: 

1. If a sum deposited at compound interest becomes doublé in 4 years whenj 
will it be 4 times at thè same rate òf interest? 

Soln: Usiflg thè abovc*òonciusion, we $ay that thè sum will be (2) 2 times? 
in 2 x 4 = 8 years. 

2.4n thè above question, when wifl thè sum be 16 times? 

Soln: (2) 4 = 16 times in 4 x 4 = 16 years. 
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To frnd rate 

Ex. 5: At what rate per cent compound interest does a sum of money 
become nine-fold in 2 years? 

Soln: Detail method: Let thè sum be Rs x and thè rate of compound 
interest be r% per annum; then 

( r \ 2 . (. t ' 1 

9x 


=4 1 + m) or ’ 9 -( 1+ Tw^ 


or,3 = l+T^; °r .■jqq 


r = 200% 


Direct Formula: The generai formula of comound interest can be 
changed to thè following form: 

If a certain sum becomes -m’ times in V years, thè rate of 
compound interest r is equal to 100 £(m) ^ - lj 

In this case, r = 100 [(9)^-l] = 100(3-1)= 200% 

Ex. 6: At what rate percentage (compound interest) will a sum of money 
become eight times in three years7 
Soln : By Direct Formula : 

Rate%=[(8) l/! -l]*100. 

-fa)* - il X 100 - {2 -1) X 100 = 100% 

Ex. 7: At what rate J per cent compounded yearly will Rs 80,000 amount 
toRs 88,200 in2 yrs? 

Soln : We have 80,000 ^ 1 + = 88,200 

s 

( t r ) 2 88,200 m _ (2V\ 

0r, l + 10ol “ 80,000 " 400 120 

« r 21 • r -w 

or > 1+ 7oò = 2Ò ’ 5/0 

Glven CI, to fuid SI and vice versa 

Ex. 8: If thè CI on a certain sum for 2 yrs at 3% be Rs 101.50, what 
would be thè SI ? 


Soln : CI on 1 rupee 


-HI- 


103 s 
100 


l = Re 


609 

10000 


SIonltupee = Re^ = Re^ 
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SI 

CI = 
SI » 


a loooo 

100 X 609 


200 

203 


200 200 

203 ° f Cl = 203 X 101 5 = Rs 100 


- 

Note: If you don’t want to go through tlic details of thè above method 
reniember thè loilowing direct formula and gel thè answer quickly.' 


Simple Interest « 


100 


-x Compound Interest 


I ■+■ 


100 


-1 


Civen CI and SI, io fìnd som and rate 

Ex. 9:The compound mterest on a certain sum for 2 yrs i s Rs 40 80 and 

Soln : A little reflcction will show tl.at thè difference between thè sm,pie 
Ìr P ° Und ,n ' £r “ ,S f0r 2 J* 1 is ,he “t o» thè tirsi year’s 

First year’s SI - Rs ~ = R s 20 

CI - SI = Rs 40.8 - Rs 40 = Re 0.80 
Interest on Rs 20 for 1 year - Re 0.80 

l nl erest on Rs 100 for I yr = Rs „ R , 4 

100x20 

rate-4% 

Now, prmcipal P is given by 


P = 


100 x 1 ioo x 40 


- Rs 500 


h 2x4 

Quicker Method (Direct Formula) [For 2 yrs only): 

Rate = - x P’flerence in CI and SI 

<*j x 100 

Tlius, in Ibis case, rate = x 1011 = 4 % 

AndSum = ^M = Rs500 
4x2 

Division of suni 

Ex. 10: Divide Rs 3903 between A and B, so that A's share at thè end 

bemga,4%. eqU ' ' ** e " d ° f9 »"> co,,, P ound tee»» 


[Compound fnterest 


Soln : Wc have, (A’s share at prescnt) [ l + 


(B’s share at prescnt) 1 + 
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a! 

100 | 


. A's share at presenl _ ( 4 \ _ (26Y _ 676 

B’s share al prescnt I + 100 j “ 125 J “ 625 
Dividing Rs 3903 in thè ratio 676 :625 V ' 

A’s present share = - 676 ■- x 3903 - Rs 2028 
076 + 625 

B’s prescnt share ^ Rs 3903 - Rs 2028 = Rs 1875 

When Differente Between SI and CI is given 
Theorem : When dijfcrence between thè compound Interest and simple 
interest on a certain sum of money for 2 years at r% rate is Rs x, then 
ih e sum is given by : 


100 


Sum _ Difference x 100 x 100 = x(10Q) 2 _ 
Rate x Rate r 2 


And when sum ìsgiven anddifference between Sì and Clis asked 
then 

, . ' 2 

Difference = Sum 


r 

100 


Proof : l.et the sum be Rs A. . 

A x2 x r 2Ar 
100 


Then SI = 
CI 


100 
-2 


=A [ 1+ -à: 


-A 


= aI i +-—■+ 2r 


100 


,2 100 


-A 


= A + —+ ~r- - A + 


100 


100 


I00 2 100 



B ... 
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Now,CI-SI = -^r+^£-^ = A 
100 2 100 100 


r 

100 


A = Difference 


1G0 N 


~ 1.5 x 400-Rs 600 


Ex. 11: The difference between thè compound interest and thè simpfc 
interest on a certain Sum of money at 5% per annum for 2 ve: 
is Rs 1.50. Find thè sum. 

Soln : Using thè above theorem : 

Sum =,.5 p|0f 

Ex, 12: Find thè difference between thè compound interest and 
ampie interest for thè sum Rs 1500 at 10% per annum fnr 2 y« 

Soin : Difference = Sum = 15C0 J^Urs 15 

Ex 13 : The difference beWi thè simple and thè compound interest, 
on a certain sum of money for 2yrs at 4% per annum ìs Re 1 Fin, 
thè sum. 

2 - \2 


Soln : Sum - difference 


(?) -m 


= Rs625 


Theorem : If thè diffrerence between CI and SI on a certain sum for 

yearsatrti u&x, thè sum will ba x ( 100 ^ ^ 

/ r 2 (300 + r) 

is given and thè difference is asked. then 

Difference^- ( 30Q , + r > 

(100) 3 


Proof : Let thè sumbe RsS. 

S x 3 * r 3Sr 
JOO 


ThenSr = ^-^-i* 


100 


CI= s 




-s 
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SU 


(100) 3 


3r 3r 2 1 

’ 100 + iqP*" J 


= s 


jL Jr 


100 


100 

Now, CI - SI ■* S 


1 JL 

2 + 100 


4 + -^r + 3r 


100 


= SlX + 


100 ’ 

3r* 


100 


3Sr 

100 


100 * 100 ' 


or, Difference = -^rf~ + 3 
100 2 [ 100 

Sr 2 (300 + r) 

(100) 3 

. ^ _ Difference (1Q0) 3 
r 2 (300+ r) 

Ex 14 : If thè difference between CI and SI on a certain sum of money 
for 3yn» at 5% p.a. is Rs 122, find thè sum. 

Soln : By thè above theorem : 

o. 122 x 100 x 100 x 100 _ . 

Sum - r—-— = Rs 16,000 

5 2 (300 + 5) 

Ex 15: Find thè difference between CI and SI on Rs 8000 for 3 yrs at 
2.5% p.a. 

Sola : Difference = — m - x r ^ 30Q + r > 

(10Ó) 3 

_ 8000 x 2.5 x 2.5 (300 + 2.5) 

100 x 100 x 100 

_ 8 x 25 x 25 x 3025 121 , f . 

100 x 100 x 100 8 Rs 15.125 


4 tO 
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EX 16 5% p d a he dÌffcrenCe b6,Ween CI and SIonRs 2000 for 3 yrs at 
Sola : Differeace = ^°° * 5 * ^(j05) _ 

„ ,, ^ 100 x 100 x 100 148 I5 ' 25 

' X So”fi £""‘ 8 r 814% per am,,lm *» 2 yrs i s 

5ÌS C ° mP0U '“° n the same for .he same 

Soln : Recali thè formula used in Ex 6. 
l^, e = 2xDiffinCI&Sl 

gj x LUU 

or, Diffin CI and SI xg 

2x 100 

Difference in CI and SI = _ , * 

^ , 2x100 

•*. CI -80 -f- 1.6 = Rs 81.6 

Simple interest for I yr = Rs 80 + 2 = Rs 40 

' C Ìo f x 4 2 n ’ SI ^ 2 nS + S1 ° Ver SI «f ycar = 

80+ ~ " ino " =80+ 1.6 = 1^81 6 


Compound Interest 


411 


CI = SO+ Y x 7^- = 80+I.6 = R s 8 1.6 
E * ’ 8: JJ" C n 0 f n, P° u,ld » cenaìn sum of money for 2 year* a, 

t rsxisr Fmd ,he ^ ^ 

Soln : By the formula given in Ex 8. we bave 
rt 

-*CI 


si- - 

4*4 


When t - 2, 


- 1 


SI = 


2r 


100 


1 + 


100 


2r 

2 + 100 


i x Ci — 


2r x CI x 100 
r 2 + 200r 


SI = 


200r 


x CI 


r(r + 200) 

Now, it is easy to use this forni of the above formula. Therefore, 

sl - ^ 10 ,; 420 -R S 400 
10 X 210 

lEx 19: If the compound interest on a certain sum of money for 2 years 
at 5% is Rs 246, lmd thè simple interest at the same rate for the 
same tinte. 

|$oln ; Using the above formula : 

-rgr-* 

| Note : (1) When CI is given and SI is asked then we apply tlie above 
used formulae in Ex 18 and Ex 19 
(2) But when SI is given and CI is asked we use the method as 
used in Ex 17. 

| Ex 20: If the simple interest on a certain sum of money for 3 yrs at 5% 
is Rs 150, fmd the corresponding CI. 

| Soln : Wbeuever the relationship between CI and SI is asked for 3 yrs 
of time, wc use thè formula : 
rt 


SI = 


t 

4' 4 sì 


x CI 


150 = 


5x3 


xCI 


100 


1 + 


100 


-1 


CI = 


150 x 100 

[9261 - 8000 

8000 

i 

fx3 

150 x 100 > 

: 1261 1261 


5 x 3 x 8000 


Rs 157.62 
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Ex 21 : The CI on a certain sum is Rs 104 for 2 yrs and SI is Rs 100 
What is thè rate per cent ? 

Sola : Difference in CI and SI = 104 - 100 » Rs 4. 

Therefore by using thè formula (used in Ex 5 & Ex 14) 
Ratc- 2xDiffxl0 ° 2x4x100 

SI 100 ^ 

Ex 22: An amount of money grows upto Rs 4840 in 2 yrs and upto 
Rs 5324 in 3 yrs on compound interest. Find thè rate per c< 
SoInrWehave, 

P + CI of 3 yrs - Rs 5324-(1) 

P + CI of 2 yrs = Rs 4840-(2) 

Subtracting (2) from (1), we get 
CI of 3rd year = 5324 - 4840 = Rs 484. 

Thus, thè CI calculated in thè third year which is Rs 48*. 
basically thè amount of interest on thè amount generated aftJ 
years which is Rs 4840. 

_ 484 x 100 ■ 

4840 x1' ° 

Quicker Method (Direct Formula) : 

Rate _ Difference of amount after n yrs andfn + 1 ) yrs x 1 00' 
Amount after n yrs 

In this case, n = 2. 

. rate _ Difference of amount after 2 yrs and 3 yrs x 100 
Amount after 2 yrs 

Note : The above generalised formula can be used fbrany pósi ti ve 
of n. See in thè following example. 

Ex 23: A certain amount of money at compound interest grows upto 
51168 in 15 yrs and upto Rs 51701 in 16 yrs. Find thè rate 
cent per annum. 

Soln : Using thè above formula : 

(51701 - 51168) x 100 533 x 100 

51168 51168 

= M = 25 _1_ 

96 24 *24 /o 

Ex 24 : Find thè compound interest on Rs 18,750 in 2 yrs, thè rate of 
interest being 4% for thè first year and 8% fof thè second year. 


Rate* 


>mpound Interest 


iln : After first year thè amount = 18750 1 


413 


4 ^ 
100 


= 18750 


" 104 

100 


After 2nd year thè amount = 18750 
- 18750 


"umViwO 
100 11 100 
^6 
25 


V 25 , 


-Rs 21060 


a CI = 21060 - 18,750 = Rs 2310. 

Ex. 25: Rs 4800 becomes Rs 6000 in 4 years at a certain rate of compound 
interest. What wili be thè sum after 12 years? 

Soln : Detail method : We have: 

4800 fi +—^ - 


6000 


or. 


100 J 

\ r V 6000 5 

1 +TTT • = 


Now, 


100 J 4800 

M'i 


125 

64 


( r V _ 125 x 75 9375 

’ 1 + 100 64 x 75 


or, 


or,4800|l+ — 


4800 


12 


= 9375 


The above equation shows that Rs 4800 becomes Rs 9375 after 
12 years. 

Direct formula : » 


(6000)' V ‘ _ (6000) 3 _ 


Requircd amount = —— tj -—- =- 7 = Rs 9375 

(4800) /4 -’ (4800 ) 2 
Note : Thus, we can say that: 

"Ifasum ‘A’ becomes ‘B’ inti years at compound rate of interest, 
ttyén after t 2 years thè sum becomes 






(A) 


M, - I 


rupecs.’ 


Ex. 26: Find thè compound interest on Rs 10000 for 3 years if thè rate 
of interest is 4% for thè first year, 5% for thè second year and 6 % 

for thè third year. 
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io Compound Jnteresl onRsx in V V ea™ ^ 

t’sssay-**'*■— 

■*■&' L " 

in this case ' 

Compound interest 

=* 10000 Tl + 


1+ Tòò , ' x 


100 


- 10000 


sòj“ 0000 

Va*. . T- „ -‘• V • ,u - uu ò - Rs 1,575.2 

No* ■Th. -»,«* •»-. ftr «, lwcot ,„„„ „ „ ^ 

years lr° ^ **" is «3%.... and il 

13 + tTyZt P ° Und ÌntoCS ‘ °" 85 X for <" + * 

" 


1 + 


ri 


100 


') {"&}' .,(.**r 


-x 


Si: ss ™ dw ” j » »« *! 

in thè a bove case: 

3 ir, 4 


415 


^-'^àìh 


••• P — 


loo-jl^lóò^+Tsr] 


or, 2249.52 = P (1 ,04)(j 

2249.52 

61 Rs 2000 


1 03 x 1.04 x 1.05 


Direct formula : By thè rute of tata: 


Ex. 28: A man boirows Rs 3000 at 10% compound rate of interest. Al 

i Uu 3 y f ar h • pays back Rs I00 °- H ow much amount 
* . T^ Ud hC P ? y at t,C Cnd oflhe ,hird year 10 de* a» his dues? 
Soln : TTie generai fonnula for thè abovc questa may be writlen as: 

a !,T n b T°r VS ^ Pal 10/0 com P° und in,er es* and pays back Rs 
A at die end of each year, then at the end of thè nih year he should 

pay Ks 


U^rT. 


100 


J 


n - 1 

n - 2 

I 

.(’ + ìm) + | 

1 + Toó) + . + | 



In the above case: 

•O 


3000 1 + 


KMKj ^ 


= 3000 J^ x fl- ló0 «> 


121 


11 


10 


= 3993 ^1000x^~ + 1000* 


=* 3993 - 1210 - 1100 = Rs 1683 
Note: The above question may be solved like: 

Principal at the beginnìng of the 2nd year 

= 3000 fi + - 1000 = 3300 - 1000 = Rs2300 

Principal at the beginning of the third year 
= 2300 ( 1 + ~r\ - 1000 ^ Rs 1530 


' >00, 

at the end of the third year he should pay 


Rs1530,u m 1 =Rì1683 


Ex. 29: Geeta deposits Rs 2(5,000 in aprivate company ai thè rate of 16% 
compoundedyearly; whereas Meera deposits an equa! som in PNB 
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Housmg Fhunce Ltd al thè rate of 15% compounded half-yeari 
If both deposit their money for l'/ 2 yeare only, calciate whi, 
aeposir eams better interest. 

Soln : If you are not asked to find thè absolute values, thè questi, 
becomes easrer. ^ 

Amount after lj years in both thè cases will be 


and 20000 f 1 +- 


20000 fl + —ì 

{ m 

Now move for mequality: 

2M0 ° ^ ì + m) ° 20000 


or. 


V ( 75 V 

(. -ri 


7.5 
100 

>3 


1 + 


7.5 

100 


Pn Taising both sides to thè power 2 à 
or. 




* 100 : 

16 _ 15_ 

100 100 

orJ ^S^ 7 - 5 


$ 


jiooj '1100 
3Ò0 x Tóo 


NMgk . S leariy LH ® ^aterthanRHS. Thus Geeta gets better interes 
Note. If you are asked to lind thè value by which Geeta eams more thi 
Meera, you will have to calculate 


200M ('*m 


Vi 


and 20000 


1 + 


7.5 > 
100 


Ex. 30: A s U m of money is lent out at compound interest rate of 2(/ 
per annum for 2 years. It would fetch Rs 482 more if interest 
compounded halftyearly. Find thè sum. 

Soln : Suppose thè sum is Rs P. 

CI when interest is compounded yearly *= p j^i + “T - P 


CI when interest is compounded half-yearly 


«P 


1 + 


—f- 

lOOj 


Now, we have, P 

4 l 2 j 
= P[(1.1] -|1.2] ]-482 

=> f[j(1 1) 2 -(1-2)}l(l.l) 2 + (1.2)}]- 482 

=>P[(1.21-1.2} {1.21 + 1.2)1 = 482 
=>P[{0.01) (2.41)] = 482 


482 


P = 


482 


2.41 x 0.01 


= Rs 20,000. 


EXERCISES /’ * 

il. Find thè amount of Rs 6400 in 1 year 6 mnnths at 5 p.c. compound 
J interest, interest being calculated half- yearly. 

' 2 Find ^ compound interest on Rs 10000 in 9 months at 4 p.c., interest 
j payable quarterly. 

, 3. Find thè difference between thè simple and thè compound interests 
on Rs 1250 for 2 years at 4 p.c. per annum. 

4.1 give a certain person Rs 8000 at simple interest for 3 years at 7-p.c. 

How much more should I have gained had I given it at compound in¬ 
terest ? 

5. A mcrchant commenccs with a certain capitai and gains annually at 
thè rate of 25 p.c. At thè end of 3 years he hasRs 10,000. What was 
his originai capitai ? 

6. In what lime will Rs 1200 amount to Rs 1323 at 5 p.c. compound 
interest ? 

7. In what time will Rs 2000 amount lo Rs 2431.0125 at 5 p.c. per 

annum compound interest? 

; 8. In what time will Rs 6250 amount to Rs 6632.55 at 4 p.c. compound 
interest payable half-yearly? 

9. At what rate per cent compound interest will Rs 400 amount to Rs 
441 in 2 years? 

10. At what rate per cent, compound interest will Rs 625 amount to 

Rs 676 in 2 years? / . > 
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t «ano ^ilì _ 6*00 x 4t x 41 x 41 

^'uul - iiTTolTo = Rs m2A 


2. cr =10000 


“ ÌOOOO J — 


3030 J 


\=R< 


Rs 303.01 


,100 x lOOx 100 1 
3. Quicker Matta: Use ihe formula (Diff for 2 yrs) 

,2 


Difierence = Suni ( — - 
1 100 




4. Quicker Malhs: Use rhe formula {Difl'for 3 yrs) 

Diffcnnice-^ u -^A3M±iÌ 
(100) 3 


Il - Al wlwl rate peiccnt compound imcrest does a sum of money beco» 

- times itself in 2 years? 

' 2 fourtòìd'In 2 ^^® n ' co,,lpound ' ,,t ‘ :r ' :st does a sum of money becomj 

13 '“ ' he <l ' ITere ' lt ' e bl ;. lwecn t,le sim P |0 interest and (Ite compound interest 

“ , " S '"” ° “’ nnCy fOT 3 yearsat 5 per “>«P«- anmim ,sRs 

«4z, tinu thè sum. 

14. Tire siinple interest on a certain sum of money for 4 years at 4 per 1 
cent pel annuiti exceeds tlie compound interest on thè sanie som for 3 i 
years at 5 per ceni, per annurn by Rs 57. Find thè sum. 

5 '| A o U aoo!i mOI | ey a * C0II, P° UIK| interest amounls in twn years 
t° Rs 2S09, and in three years to Rs 2977.54. Knd die rate ol intercst 
i«nd Ilio originai sum. 

16. A sum is itwested at compound interest payabie annually The 
interest in two successive years was Rs 225 and Rs 236.25. Fimi rhe 
rate of interest and thè prineipal. 

ANSWERS 

1. Amount - 6400 [ 1 — 

100 


_ 8000 » (7.5) ; (300 -i 7 .5) 

(100) 3 

’lhereforc, 1 will get Rs 138.38 more. 
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138.375 = Rs 138.38 


5. 10000 = 


-(■♦fi 


^iogcj,^lM _ RsS12 

5x5x5 


6. 1323 = 120011+^1 


1200 

441 
*’ 400 

7. Samc as Q 6. 

8. 6632.55 = 6250 11 + 


or. 


- flit 
[20j 

flit 

ho! 


or, 

>.t 


r 2V? f2.V 

20 J ■" [20J 


t = 2 years 


^ 41 

. 6632.55 _ ( 5lV 
' 625000 [SOJ 


or, 


.t 


663255 = (SlY 132651 

625000 50 ° r ’ 125000 


5j_V 

sol 




Hcnce lh^ ti me is ^ ^ 

Note: As thè interest was compounded hkIF-yeaiiy; wc changed r to y 
and I lo 2t. 

9. From thè latte we find thè answer directly as 5%. 

10. From (he table we litui thè answer directly as 4%. 

/ - \- />\ 2 / _ 

11.4 S = 


L 4 s = s [' + tóo) or ’(|) =( l+ 15ó 


or. 1 + 


100 


f 0, ’T5o = Ì r " 50% 


12. SameasQ. Il 
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'13. Sum = x (I00) ? = Iffx 100 x 100 x 100 = 

r 2 (300 + r) 25x305 


14. Let thè sum be Rs x 


Then, 


x x 4 x 4 


100 


-57 = xi 1 + 


or,|-57 


x 

8000 


100 


-1 


12611 


. J 1280- 12611 

J" 


57 x 8000 
19 


- Rs 24000 


Note: As thè time is dil'ferent fbr simple and compound interests, we \ 
didn’t find thè quicker method (direct formula). 

15. Difference in aqounts = 2977 54 - 2809 = Rs 168.54 

Now, we see that Rs 168.54 is thc interest on Rs 2809 in one year (it 
is either simple or compound interest because both are thè same for a 
year). 


168.54 x 100 


2809 


- 6 % 


Hence, rat;. of inlcrcsi =- 
Now f for thè originai sum, 


16, Method is thè same as in Q. 15. 

DilYerence in interest - 236.25 - 225 = Rs 11.25 
This difference is thè simple interest over Rs 225 foronc year. Hcnce 
rate of interest 
= Hj5xlQQ = 

225 x 1 /o 

Now, since any particular number of years is not mentioned.we can’t 
find f hesum. 


Alligation 


Alligation is thè rule that enables us 

(1) to fmd thè mean or a verage value of mixturc when thè prices of two 
or more ingredients which may be mixed together and thè proportion 
in which they are mixed are given (this is Alligation Mediai); and 
(ii) to fmd thè proportion in which thè ingredients at given prices must 
be mixed to produce a mixture at a given price. This is Alligation 
Alternate. 

Note: (1) The word Alligation Iiterally means linking. The mie takes its 
name from thè lincs or links used in working out questiona on mixture. 

(2) Alligation method is applied for percentage value, ratio, rate, 
prices, speed etc and not for absolute values. That is. whenever per 
cent, per hour, per kg, per km etc are bcing compared, we can use 
Alligation. 

Rule of Alligation : If thè gradients are mixed in a ratio, then 

Quantity of cheaper _ CP of dearer - Mean price 
Quantity of. dearer Mean price - CP of cheaper 
We represcnt it as under : 

CP of unit quantity of cheaper (c) CP of unit quantity o f dearer (d) 


Mean prie 

(m). 

(d - m) «- (m-c) 

Then, (cheaper quantity) : (dearer quantity) = (d - m) : (m - c) 

Solved Problema 

Ex.l: In what proportion must rice at Rs 3.10 per kg be mixed with rice 
at Rs 3.60 per kg, so that thè mixture be worth Rs 3.25 a kg ? 

Soln: CP. of 1 kg. cheaper rice C.P. of 1 kg. dearer rice 

(310paise) ^(360 paise) 


Mean pnee' 
(325 paise) 



By thè alligation rule : 


(Quanitity of cheaper rice) ^ 35 _ 7 
(Quantityof dearer rice) ~~ 15 3' 
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They musi he mixed in ihe ratio 7 : 3. 

Ex.2: Ilow many kg. ofsalt at 42 I» per kg. musi a man mix wiih 25 k 
of sali al 24 )> per kg. so that he may, on selling ihe mixiure at 
P per kg, gain 25% on thè ouilay ? 

Sol Cost price of mixture = 40 x p- 32 P per kg. 

^ -(By thè mie of fraction) 


C.P.ofl liti e 
water 
(Re. 01 


Mean Price. 


C. P.oflìitre 
pure spiri! 

(Re 1) 


S 10 

Ratio - 4 : 5 

Thus for evcry 5 kg. of sali ai 24 P, 4 kg. ofsalt at 42 i> is used. 
thè required no. of kg = 25 x j ^ 20. Ans. 

Milk ami Water 

Ex.3 : A mixture of a certa!» quantiiy of nrilk with 16 litres of water 
js worth 90 P per litre. If pure milk bc worth Rs 1.08 per litro, 
how niuch milk is there in the mixture ? 

Sol. The mean value is 90 P and thè price of water is 0 P. 

milk water 

108 . 0 


(Oitanfity of waler ) 

(Quantiiy of spiri!) 6 6’ 

7 

or Ratio of water and spirit =1:6. 
fa.5: A buller stole winc from a buti of slicriy whieh conlained 40% of 
spirit. He rcplaced what he had stolcn by wine containing only 
16% spini. The butt was then of 24% .sirengtli only. How much 
of thè buit did he steal ? 

i : Wine containing Wine Containing 

40 % Spirit ^16%$prit 


Wine Containing 
^24% Spini ^ 


By alligaiion rule : 


90-0 108-90 f 

By the All igalion Rule, milk and water are in the ratio of 5 : 1. ■ ( 

quantiiy of milk in the mixture = 5 x 16 = 80 litres. Ans. 

Ex.4 : In whaiproporlion must water be mixed with spiri! !o gain ló|%( 

by selling il atcost price? 

Sol. Lei C.P. of spirit be Re 1 per lilre. 

Then S.P. of I lilre of mixture - Re 1. Gain = 16| %. 

C.P of 1 litre of mixture = Rs f— x 1 ì = R s pi 


wine with 40% spin i 
wine with 16% spirit 


! i .e., they must be mixed in the ratio (1:2). Thus — of thè boti of sheny 

was lcll and hence the butler drew out ^ of the butt. 

Ih ree ingredients — Number of proportions unlìmited 

K*-6: li» whai proportion may fhrcc kmds of wheat at Rs 1.27, Rs 1.29 
and Rs 1.32 per kg be mixed to produce mixture worth Rs 1.30 
per kg? 

Sdii: lst wheai 2nd wheat 3rd wheat Mean Price 

127 P 129 P 132 P 130 P 

I ierc the lìrst Iwo prices are less and the third price is greater than 
ihe mean price. 
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Wc first find thè proportion in which wheat at 127 p and 132 
must be mixed to produce a mixnere at 130 P. 

0) Ih! wheat 3rd wheat 



Tlie proportion is 2 : 3 

We next find die proportion in which wheat at 129 P and 132 f 1 muli 
be mixed to produce a mixiurc at 130 P. 

2nd wheat 3rd wheat 



The proportion is 2 : 1 

Now in whaicver proportion these two mixtures are mixed, th* 
price ol’ihe resulting mixture will always be 130 P per kg because both 
mixtures cosi 130 P/kg. Now 5 kgofthc ftrst mixture is composcd of2 
kg of wheat al 127 P and 3 kg of wheat at 132 P, and 3 kg of second 
mixture is composed of 2 kg of wheat at 129 P and I kg of wheat at 132 
P; hencc 5+3 or 8 kg of thè resulting mixture is composed of 2 kg at 127 
P, 2 kg at 129 P and (3+1 ) or 4 kg al 132 P. Hence thè required proportion 
is 2:2.4 or 1:1:2 
Take another case : 

If wc use (say) 4 kg of tlie lirst wheat wc must use 6 kg of (Ito 
third wheat. Again if wc use (say) 10 kg of thè sccond wheat, we must 
use 5 kg of third wheal. 'fhere is thus another proportion. 
lst 2nd 3rd 

4 kg : 10 kg : 6 + 5 ^ 11 kg. 

or4 : 10 : Il 

The s tilde ut can verify this reti ult al so. 

In faci, we can use any number of kg of thè lst or 2nd wheat 
as long as we use the nccessary corresponding number of kg of thè 3 rd 
and hence ihe number of proportions is uniimiled. 

Note : The abovc calcufations can be simplificd further. Por this follo* the 
following rule: 


Rule: Reduce thè several prices to one denomination (like, Rs 1 24, Rs 
1.31, Rs 1.20 can be wrillen as 124,131 and 120) and place ihem 
under onc another in order of magniiudc, the lcast being upper- 
most. Set down thè meati price to the lcfl of thè prices. Link the 
prices in paini so ihat Ihc prices greater and lesser than the average 
pricc go togetlier. 1 ben fmd the dillcrcnce between each pricc 
and ihe mean price and place ìt opposi te lo the price with which 
it is link ed. Thcsc diffcrences will givo thè required answer. l'or 
example, thè above exampìc can be solved as : 
r - 127 -1 2 (= 132- 130) 


(=132- 130) 


*- 132 --13+ 1-4 |=(130 - 127) + (130 - 129)] 

the required proponimi is 2 • 2 : 4 or 1 : 1 : 2 
Ex.7: In what ratio must a person mix three kinds of wheat costing him 
Rs 1.20, Rs 1.44 and Rs 1 74 per kg, so tliat the mixture may bc 
worth Rs 1.41 per kg? 

So In: lst wheat 2nd wheat 3rd wheal 

120 144 174 

following thè above rule, wc ha ve, 

r 120t+n 3+ 33 ((144 - 141) + (174 - 141)] 


144#-J 21 


- 174-'21 


[- 141 - 120) 
[-141 • 120] 


Thercforc, the required ratio - 36:21 ; 21 = 12:7:7 
Note : Try lo gel ihc other ratios which salisfy thè conditions. 


Four ingrcdicnts 

Ex.8: llow musi a groccr mix 4 types of rice worth 54 P, 72 P, Rs l .20 
and Rs l .44 per kg so as to obtain a mixture al 96 P per kg? 
Soln: First solution : 

48 l- 144 - 96] 

[- 120 -96] 

(-96-24) 

42 [-96- 541 

/. required proportion is 48 : 24 : 24 : 42 = 8 : 4 : 4 : 7 
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Second solution : 


30% 


24 


-54*-1 

96 - 72 —t 48 
I20-M42 
Ll44*J 24 


[=120-96] 
[= 144 - 96] 
96-54] 

[= 96 - 72] 


requircd proportion is 24 ; 48 : 42 : 24 = 4 : 8 ; 7: 4 
Note: Difterent ways of linking will give different Solutions. 

Mixture froiu rivo vessds 

Ex.9: Milk and water are mixed in a vessel A in thè proportion 5 2 
and in vessel B m thè proportion 8 ; 5. In what proportion shoidd 
quantities be taken from thè two vesscls so as to forni a mixture 
m which milk and water will be in thè proportion of 9: 4 ? 

Soln: In vessel A, milk = ~ of thè weight of mixture 

o 

In vessel B, milk = — of thè weight of mixture. Now we want lo 

forni a misture in which milk will be ~ of tlie weight of this 
mixture. 

By alligation rule : 



A butler stealing wine ' n 

Ex J0: A butler Stores wine from a butt of sherry which contained 30% 
of spint and he replaced what he had stolen by wine contamina 
only 12%ofspirit. The butt was then !8%strongonIy. Howmuch 
of thè butt did he steal ? 

Soln : By the atligation mie we fmd that wine containg 30% of spirit 
and wine containing 12% of spirit should be mixed in thè ratio 
1 : 2 to produce a mixture containing 18 % of spirit. 



12 % 


12 % 


Ratio = 6:12=1:2 

This roeans that^ of the butt of sherry was left, i.e. to say, the 
2 

butler drew out - of the butt. 

2 

.*. - of the butt was stolen. 

Ex.ll: A goldsmith has two qualities of gold — one of 12 carats and 
another of 16 carats purity. In what proportion should he mix 
both to make an omament of 15 carats purity ? 

Soln : I li 

12— 

.*. he should mix both the qualities in the ratio 1:3. 

Ex. 12 : 300 gm of sugar solution has 40% sugar in it. How much sugar 
should bc added to make it 50% in the solution ? 

Soln: The existing solution has 40% sugar. And sugar is to be mixed; 
so the other solution has 100% sugar. So by alligation method : 


40%- 


100 % 


Therefòre, required sugar = ——- x 1 = 60 gm. 


50 %--- . *— 10 % 

The two mixturcs should be added in the ratio 5:1. 

300 
5 

Direct formula : 

Quantity of sugar added 

_ Solution (required% value - prcsent % value) 
(100 - required% value) 

In this case, 

30 0 (50 - 4 0) _ 

100 - 50 

Ex.13: There are 65 studente in a class. 39 nipees are distributed among 
them so that each boy gets 80 P and each girl gets 30 P. Find the 
number of boys and girls in that class. 


Ans = 


= 60 gius. 


QUJOKER MA 


So!n: Kcre alligation is applicale for "money per boy or girl. 

Mean vaine oi money per student =—— = xq p 

65 


Boys ; Girls = 3.2 
*. Nunibcr of boys - x 3 = 39 
and number of girls =« 65 - 39 = 26. 

E*.I4: A perso,, has a Chemical of Rs 25 per lite. In wha, ratio shouk, 

m lhi,t ehen " eal 50 thue after seUmg thè mixture 
at ks zu/Jilre he may get a profit of 25%? 

SoJn: In ibis quatta thè alligation method is applicale on prices, so 
we should get Ihe averagc price of mixture. 

SP of mixture - Rs 20/ Iitre; profit - 25% 

. Irto 

• * avera S c Pncc r 20x ~ Rs 16 /Idre. 

Applying the alligation rule : 

ChcTOieal Watcr 

.. C : W - 16 : 9 Ans. 

Ex.15: A persoti travels 2$5 km in 6 lire in two stages. In the first part 
of the journey, he travels by bus at the speed of 40 km per hr. In 
tue second part of thcjourney, he travels by train at thè speed of 
.*>5 km per hr. How mudi distance did he travel by traili 7 
Soln: In Ibis quesfton, the adigation method is applicable for the speed 
Speed of Bus Speed of train 

4 °\ 

Averagc speed 

285 

f ’ N \45 
6 6 

ll ’ me spent in bus : timo spenl in traili ■ — = t - i 


Alllflation 


distancc travelled by train = ~ 142.5 km. 

ICx.16: In what ratio should milk and water be mixed so (hat after 

2 

sclling the mixture at the cost price a profit of 16y% is made? 
Soln : See soln 4. 

Short-cut Method : In such qucstions tlie ratio is 

Water : milk = !6y : 100 =1:6. 

ICx.17: In what ratio should watcr and wine be mixed so that after 
selJing the mixture at Ihe cost price a profit of 20% is made ? 
Soln: Water : Wine = 20 : 100 =1:5 

F.x.18: A (rader has 50 kg of pulses, part of which ho sclls at 8% profit 
and thè resi at 18% pròfit. He gains 14% on thè whole. What is 
thè quanlity sold at 18% profit ? 

Soln: Debili Method 

I et thè quanlity sold at 18% prelil be x kp. Then the quantity sold 
at 8% profit will be (50-x) kg. 

For a matter of convenience suppose tliai thè price of pulse is 1 
rupee pei kg. 

Thcn price of x kg pulse = Rs x and price of (50-x) kg pulse = Rs 
(50-x) 

Now we get an cquation. 

18% of x + 8 % of (50 - x) - 14% of 50 
18x+- 8 (50-x)“14x50 
:r> 10x = 300 . . x = 30 

By Alligation Method : 

1 pali li pari 

8 % profit 18 % profit 


^ 14 %^ 
.(mean profit' 


4 %^ 
-4: 6“2: 3 


Th'eretòre the quantity sold at 18% profit - y-j-y * 3 = 30 kg. 
Note: For the abovc cxamplc, both thè dctailed and alligation methods 
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are givcn so that you can compare them and undcrsland 
importance of aìligalìon method in Quicker Maths: 

Ex.19: A trader has 50 kg of rice, a part of which he sells at 10% prò] 
and thè rest at 5% loss. Ile gains 7 % on Ihewhole. Wliat is J 
quantity sold at 10% gain and 5% loss ? 

Soln : I pari II partj 

•7. 


Soln: 



12 "" 3 

Ratio of quantities aold ut 10% profit and 5% Iosa - 12 : 3 

= 4:1. 

50 


Therefore. thè quantity sold at 10% profit > 


4+1 


x 4 = 40 kg and 


quantity sold at 5% loss = 50- 40 = 10 kg. 

Note: Whenever thcre is loss, take thè negative valile. Here, differeni 
between 7 and (-5) = 7-(-5) = 7+5 =12. Never take thè differì 
that counts negative value. 

Ex.20: A trader has 50 kg of rice, a part of which he sells at 14% prò! 
and thè rest at 6% loss. On thè whole his loss is 4%. What is 
quantity sold at 14% profit and that at 6% lo$$? 


Soln. 



II part 

<->6 

(as there is loss on wholi 


ratio of quantities sold at 14% profit and 6% loss = 2:18 

= 1:9. 

. 50 

quantity sold at 14% profit - ^ ^ x 1 = 5 kg and sold at 6‘ 
loss - 50-5 « 45 kg. 

Note: Numbcrs in thè third line should always be + ve. That is why (-) 
6-(-)4 = -2 is noi taken under consideration. 

Ex.21 : Mira’s expenditure and savings are in thè ratio 3:2. Her incoi 

increases by 10% . Her expenditure also increases by 12% . ByJ 
how many % does her saving increase? 


Expenditure 

12 

(% increase in exp) 



Saving 
x 

(% increase in saving) 


3 ^2 (given) 

We get two values of x, 7 and 13. But to get a viable answer, 
we must keep in minò that thè centrai value (10) must lie between x and 
12. Thus thè vaine of x should be 7 and not 13. 
required % increase = 7% 

Ex.22: A vessel of 80 litre is filled with milk and water. 70% of milk 
and 30% of water is taken out of thè vessel. It is found that thè 
vessel is vacated by 55%. Find thè initial quantity of milk and 
water. 

Soln: Here thè % values of milk and water that is taken irom thè vessel 
should be taken into consideration. 

milk water 

70 %^ ^- 30 % 


15 % 


25% 

=>5:3 

Ratio of milk to water — 5:3 
80 



quantity of milk = 


5 + 3 
80 


x 5 = 50 litres 


and quantity of water = x 3 = 30 litrep 

Ex.2,3: A container contained 80 kg of milk. From this container 8 kg of 
milk was taken out and replaced by water; This process was 
further repeated two fimes. How much milk ii now contained by 
thè container ? 

Soln. Amount of liquid left after n operations, when thè container 

originally contains x units of liquid from which y unils is taken 
out each time is 


432 


QUICKER MATH 


Thus, in thè abovc case, amount of milk lefì 
’ =8 °[¥ kg =58.32 kg. 

E *' M: wSm Ì ^ S r d rZ ft ? m ? CaSk ' v atcr and it is then fillcd 

fillld w tti milk tk 6 ' S ° rmlxU,re are drawn a " d 'he cask is again 
Iled witb mine The quant.iy of water now left in (he task is lo 

Sol,,-, eli ì ""y, " “ 116 : ^ H ° W mUCh does ,he hold ? 

thc ‘ ask - ^ ,he above f "™ uia -** 

WatcìMcft_m_yct;sel_after n operatici lx - v i" 

Whole quantity of milk in vesseJ "( x I 

Thus in this case, Jl . 

l * J U-I 9 " 25 
■* x= 45 litres. V J 

F.x.25: Us. 1500 is invested in two sneh pam .ha. if „nc pa,1 he .nves.ed 
ni 6 %, and thc othe, « 5% , ,he total interest inane ycar tram. 

501., - ini, T?" 1 ' 011 * iaRs 85 ' How much « invested a, 5%? 

501.. . “ da > 6 %. .he annua, incorno is 6% 

. Rs. 90. If thè whole money ìs invested at 5% thè 

annua! meome is 5% of Rs 1,500 - R s 75 ’ 

But reai incoine - Rs 85. 

**• A PpIying thc alligation rule, we bave | 

6 % . 5 o /n I 

J<s 75 I 


Mone y ""***«» « 5% = ~ x Rs 1,500 = Rs 500 
Note: Solve wilh .he help of average rate of interest. 


Ex 26 ; A mixture of 40 litres of milk and water dontains 10% water. 
How much water must be added to make 20% water in thè new 
mixture ? 

Soln : This question is thè sanie as Ex 12. 

The existing mixture has 10% water. Water is to be added, so thc 
other solution has 100% water. So by alligation method 
10%-^^ ^ ^_.100% . 

80%- ““ "”"^H0% 

.. The two mixture should be added in thè ratio 8:1. 
i.e. for every 8 litres of first mixture, 1 litre of water should be added. 

Therefbre for 40 litres of first mixture y x 1 - 5 litres of water should 
be added. 

Bv Direct formula : By thè formula given in Ex 12. 

Requircd quantity of water = = 5 litres. 

Note : (1) Both of thè above methods are fast-working. But usually, it 
seemsto be diftìcultto recali thc formula in thè cxamination hall. 
So we suggest you to solve this type of questions by thè Rule of 
Alligation. 

(2) In Ex 12, sugar was added in a solution of sugar, but.in thè 
above cxample water is added in a mixture of milk and water. In 
both thè cases this method Works. Theonly thingyou should keep 
in mind is that thc % value .should be given for thè same compo- 
I ncnt in both thè mixtures. For cxample see thè following case: 

"A mixture of40 litres ofrhilk and water contains 90% milk. How 

much water must bc added to make 20% water in thè new 
mixture?" 

[n thc above examplo, perccntage value of milk (90%) is given 
• in thè first mixture and percentage value of water (20%) is given 
m thè resulting mixture. 

; So, thè above example can be solved by both thè ways. 

I 0) By finding thè % value of water in first mixture, 

I ^ or, (2) by finding thè % value of milk in second mixture. 

i For case (I) : Water % in thè mixture - 100 - 90 - 10% 

[ Now, thc rest js thè same as given in Soln (26). 

For case (2) : Percentage value of milk ih thè resulting mixture = 100 - 
20 - 80%. Now we can apply thè alligation mie. 
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The second mixiure in water which has 0% milk' so 
,S '“ 2 nd mixiure (water) 

u/0 " . 0 % 





80% ' 1(1% 

.•. Rat' 0 in which thè two mixlures should be added is S : I. Thus w« 
get thu- sanie result by this method also. 

X 27 : In a zoo .ih ere are rabbits and pigeons. If heads are counted 

sess"-- “■ = », 

Sotn : Tbia questron can be solvcd in many ways. ff you suppose ihc 

tìionTyou 5 Znh 3Udy> lì T Y ° U getTVV ° ctiuaflons and b >' solviny 
meni you gel thè n'quuvd answer. • 

W™ y !" a ,lirec ‘ ,for ™'.l“ ftr thè questiona wheu 2 -legaci 
and 4-legged creatures are counted together. ^ 

No. of 4-legged creatures - J-2l«iLJg6 s ~ 2 x Total heads 
* > 2 

No.ot'2-Iegged cre«iturcs=—— ~ rotal l egs 

2 

nu *wber of pigeons (2-legged) = —jQP. ~ = U(J 

B.v Alligatii»n Rote : Ruleof Alliga,fon isapphcahlc™ numberoflcg, 
per head. 

Average mirabcr oflegs per head = _ J9 
Dll 200 ”10 
Rabbn r.- 
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Ral>bit : Pigeons - 9 : H 

mjrnbcr of pigeons -= x 11 = no 


10 


Kx 28 : A J ar coiilains a mixiure of two lìquicls A and B in rhc ratio 
4 : I:. When 10 lilres of thè mixiure is laken olii and 10 litrcs of 
liquid B is poured itilo thè jar, thè ratio becomes 2 : 3 Ilow many 
litrcs of liquid A was conlained in ihe jar? 

Soln : Hiis question should bave becn discussed under thè chapter 

"Ratio and Proportion". But as il h easy to solve it by thè 
method ot alligation, it is being discussed here. First we see thè 
method of alligation. 

Method I : 

In originai mixture, % of liquid R = — — x 100 - 20% 

4+ i 

In thè resultali! mixture, % of liquid R = — 3 — x 100 ^ 60% 

2 -f 3 

ReplucemenL is madc by thè liquid B, so thè % ol B in sccond mixture 

= 100 % 

'l'hen by die method of Alligation : 

20% 100 % 



40% 40% 

Ralio in which First and second mixturcs should be added is 1 : 1 . 
What does it imply? It .sirnpfy implies that thè reduced quantity of thè 
lirsi mixiure and thè qtwntity of mixture B which is to be added are 
thè same. 

• Total mixture - 10 -i- 10 - 20 litrcs. 

20 

and liquid A - — x 4 = 16 litrcs. 

Method II : 

Ihe abovc method is explained through perccniage. Now 
method li will he explained through fiaclion. 

Fraelion of B in originai mixture - j 

Fraclion of B in sccond mixture (liquid B) = 1 

Fraction of B in re.su lting mixiure =- | 

So. 


Alligatori 


437 


QUICKER MATH 


5 5 

Thus, wt see that thè originai mixture and liquid B are mixe 
in thè same ratio. That is, if 10 litres of liquid B is added then aftertakin 
out 10 lilres of mixture Troni ihe jar, there should have been 10 litres o 
mixture left. 

So, thè quantity of mixture in thè jar = 10 + 10 = 20 litres 
and quantity of A in thè jar = x 4 - 16 litres. 

Method III : 

This method is different from thè Method of AUigation. Let thè ; 
quantity of mixture in the jar he 5x litre. Thcn 
( 4 \ i \ 

4x-10-~— : x - 10 —+10- 2:3 —(•) 

[4 + 1 I ^4 + Ij 

or, 4x - 8 : x - 2 -» 10 = 2:3 
4x - 8 2 

° r ’ x + 8 3 

x =4 * 

Then quantity of A in the mixture = 4x - 4 x 4 = 16 litre t 
Note (*) : Liquid A in originai mixture - 4x $ 

4 | 

Liquid A taken out wilh 10 litres of mixture = 10 x-litres § 

4 + 1 4 

.. Remaining quantity of A in the mixture — 4x - 10 j 1 

Liquid B in originai mixture = x I 

/1 X y 

Liquid B taken out with 10 litres of mixture - 10 - litres i 

Liquid 13 added = 10 litres 

Total quantity of liquid B = x - 10 jjj + 10 

And the ratio of the two should be 2 : 3. 

Ex 29 : 729 litres of a mixture conuiins milk and water in the ratio 7 : 2. 
How much water is lo be added to get a new mixture contaìning 
milk and water in the ratio 7: 3 7 


Soln : Similar questiona were discussed in examplcs 12 and 26. 

Prcviously, ihepcrcentageofcomponents of mixture were given, 
but in this example components are given in ratio Some methods 
to solve this question are being discussed beiow. 

Method I : 

Changc the ratio in pcrcentage and use the formula given in 
Ex. 12. 

% of water in the originai mixture = — ^ x !00 = —— % 

% ol water in the rcsulting mixture = x 100 - 30% 


/. Quantity of water to be added = 


729 j 30 - 

100-30 
729 x 70 


= 81 litres. 


Melhod li : 

It is a little easier than thè above method. You don’t need to 
fmd die percentage value of water. You can use the fractional value of 
water in the mixture. Use the formula given below : 

Required quantity of water to be added 

Solution (Required fr action al va lue - Prescnt fractional value) 
l - (Required fractional value) 


«fi-i 


729 fgoì 729 


= 81 litres. 
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Method IH : 

Tu solve Ibis question by thè method of alligafion, we can uso 
either of thè two, percent.ige or frazionai vaine. 


100 % 



ìbereforc, thè rauo in which thè mix ture and water are to he added ìs 1 : 

Thcn quantity of water to be added - ^ x 1 - 81 litres. 

Note : Solve Ihis question by this method. You can use thè traclional value 
also. Try ir. 

Theorcm : Jfx g fosse* ofequal size are fitteli with a inix/ureofspiritami 
water. The ratio of spiri! ami water in cadi gfass are «v follows: 

“\ • b\, az: f >2 . a x : Av. !J thè cnments ofall thè x ghisse.s are empiì ed 

inio a single vessai, then proporti un of spiri! and wafer in it is gì veri hy 
a ' 82 a, f h\ bz h x 


— + 


- + 


i/l + Zjj a2\-hz .cr x W> Y ]' 


a l 


+— " — + 
b{ a2 + l>2 


<>x 


bx 


Ex 30 : In Ibrec vessels cadi ai tO litres capacily, mixturc of milk and 
wafer is fillud. The tulio?, of milk and water are 2 : 1,3: 1 and 
3 : 2 in thè three respociive vcssels. If all thè threc vessels are 
emptied into a single largc vcs.se!, timi thcpiopomon ofinilk and 
water in Ilio misture. 

Soln : By thè aho ve theorcm The required ratio is 

'2 3 3 \ ( I i 2 

+ 


3 -i 


3 i 2 J ' 2 1 3+1 3 + 2 


Because it hardly matters whether thè capacily of each vessel is 
IO litres or 60 litres or 1000 litres. The only thing is that they 
should bave equal quanlily of mixture. 

K\ 31 : If 2 kg of metal, of which y is zinc and thè test is coppcr, be 

mixed with 3 kg of metal, of which y is zinc and thè rest is copper, 
what is thè ratio of zinc to coppcr in thè mixture? 


Stilli : Quantily of zinc in the mixture 

>•1 9 _ 17 
12 12 


->i l ì 2 3 

=2l i + -v "nr 

/ 


Quantity of coppcr in ihe metal 

= 3+ 2- — “5-—-= — 

12 ^ 12 12 

17 43 IT 

,a 10 ~ *12 ' "Ì 2 " 7 ' 

lìx 32 : A man inixes 5 kilolilres of milk at Rs 600 per kilolitie with 6 
kilolitrcs al Rs 540 pei kilolitrc. How many kilolitres of water 
should be added to make ibeavera;^.: value ofthe mixture Rs 480 
per kilolitrc? 

Soln : This quesrion should be solved by the method of alligatimi. 

Cosi of milk wlien two quahtics are mixed = - * ^ + 6 x 540 


Cost of w ater = Rs 0/ kilolitrc. 
So. First mixture (milk) 


5 + 6 

„ 6240 

= Rs -yy- per kilohtre. 


secotid mixture (water) 


Note 



1 + ±] = 40 - t 45 + 36 . 20+ 15 + 24 
4 5} 3x4x5 ' 3x4x5 

= 121 : 50 


This quesrion can also bc solved wilhout using this theorcm. Por 
con veni enee in calculation, you will bave to suppose tliccapacity 
of the vesso Is to be thè LCM of (2 + 1), (3 + 1) and (3 + 2 ), i.é. 
60 litres. 


6740 



11 


Ratio of milk and water = 480 : yy = 1 : yj- == 11 : 2 

Which implica that 11 kilolilres of milk should be mixed with 2 
kilolitres of water. Thus 2 kilolitrcs of water should be added. 
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Ex 33 : If goods be purchased for Rs 450 and onc-lhird bc sold a( a losi 
of 10 %, what per cent ofprofit should be taken on ihe remainder 

so as lo gain 20 % on thè whole transaction ? 

Sol» : tei Pan 2nd Part 

- 10 %^ x% 


3 3 

or 1 :2 

We see that 20 - (- 10 ) = 20 HO = 30. As 2 is wriltcn inplace ol 30, 
there should be 15 in place of l. Therefore, x - 20 + 15 = 35% 

Ex 34 : If goods be purchased l’or Rs 840 and - ofthe goods be sold at 

a loss of 20 %, al what gain per ceni should (he remainder be sold 
so as io gain 20 % on Ihe whole? 


Ist Pari 
- 20 %' 


2nd Parr 
- x% 


or ! : 3 

Wc sec Ihat, 20 - (-20) = 40 is replaced by 3, so there should be 

y in place of 1. Then x = 20 + y = y 5 - = 33 j %. 

Note : To iìnd thc valuc of x, you may use 
20 - (-20) _ 3 
x-20 1 

or, x - 20 = y x = y + 20 - -ly = 33j% 

And in Kx 33 : — - ~ 

x-20 I 


or, 2x -40 =--30; 


,.x^f = 35% 


Ex 35 : A man buys iwo horses for Rs 1350 and sells one so as to tose 
6 % and Ihe other so as to gain 7.5% and on thè whole he neitlier 
gains nor loses. What does each horse cost 7 


Ist borse 
- 6 % " 


2 nd horse 
" 7.5% 


7.5 "6 

or, 5 : 4 

Thus, we see thal thc ralio of thc costs of thè Iwo horses is 5 : 4 

Cosi of Ist horse ^ 7 x 5 = Rs 750 

5+4 

and cost of 2nd horse =—-7 x 4 = Rs 600 
5+4 

Ex 36 : A metchanl borrowed Rs 2500 from Iwo money lenders. Fot one 
loan he paid 12% p.a. and for ihe other 14% p.a. The total interest 
paid for one year was Rs 326. How much did he borrow al each 
rate ? 

SoJn : This cxample is similar to examplc 25.13ut we will solve il 

differently. Previously, Ihe amounl was used, bui in this we will 
use thè rate of mteresL 

Tlie merchant paid Rs 326 as interest for bis loial borrowed 
amounl. 

Then averagc per ceni of interest paid = x 100 = —-% 


24 ^ ^*26 

25 25 

ratio in which tlie amounl should be divided is 




Th us theamount leni at 12% 


x 12 - Rs 1200 


and amount leni al 14% - — — ^ x 13 - Rs 1300 

Ex 37 : How many kg of tea al Rs 42 per kg must a man mix with 25 kg 
of tea at Rs 24 per kg so thal he may, on sdling thè mixture at Rs 
40 per kg, gain 25% on thè outlay? 

Soln : Solve yourself (see Ex 2). 
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Ex 38 : Rs 1050 was divided among 1400 men and womcn so that each \ 
man gets Re J and each woman 50 paise. Find thè number of j 
women. (Ans. 700) 

Soln : Solve yourself (see Ex 13). i 

Ex 39 : A man travelìed a distancc of 80 km in 7 hours partly on foot at j 
thè rate of 8 km per hour and partly on bicycle at 16 km per hour. > 
Find thè di stanco travelìed on foot: 

un 

Soln : Avcrage speed =—km/hr. 

By alligation method : 

Foot Bicycle 



Ratio of lime travcllcd on foot «ind by bicycle ■ ^ ^ = 4 : 3 

•\ l ime travelìed on foot = 7 — * 4 = 4 hrs. 

4 + 3 

Disfance travelìed on foot = 8 x 4 = 32 km. 

Ex 40 : Some amount out of Rs 7000 was lent at 6% per annum and thè 
remaining was lent at 4% per annuni. 'Ihe total simple interest 
from both thè parts in 5 yrs was Rs 1600. Find thè sum lent at 6 % 
p.a. (Ans : Rs 2000) 

Soln : Solve it yourself by both thè methods discussed in Ex 25 and Ex 

36. 

Ex 41 : Milk and water are mixed in a vessel A as 4 : 1 and in vessel B 
as 3 :2. For vessel C, if one takes equal quantitìes from A and B, 
find thè ratio of milk to water in C. (Ans : 7 : 3) 

Soln : Try yourself (see Ex 30 and thè theorem used in it). 

Ex. 42: An army of 12,000 consists of Europeans and Indians. The 
average height of Europeans is 5fl 10 inches and that of an Indian 


is Sft 9 inchcs. The average height of thè whole army is 5ft 9| 


inches. Find the number of Indians in thè army. 

Soln. Detail method: Lct the number of Indians be x; then 

x (5 ft 9 in) + 02000 - x) (5 fi 10 ini _3 . 

12000 - 5 R in 


or, x (69 in) + (12000 - x) (70 in) = 69.75 in x 12000 
or, x = 12000 (70 - 69.75) - 12000 x 0.25 = 3000 

By Method of Alligation (Quicker Method): 

Europeans Indians 

70^ /69 


0.75 0.25 

ratio = 0.75 : 0.25 = 3:1 


rT ,. 12000 
.*. no. of Indians =-- x 


= 3000 


Ex. 43: In an alloy, zinc and copper are in the ratio 1:2. In the second 
alloy the same elements are in thè ratio 2:3. In what ratio should 
dieso two alloys be mixed to form a new alloy in which the two 
elements are in ratio 5:8? 

Soln: Detail Method: f-et them be mixed in the ratio x : y 

x 2x 

Thcn, in 1 si alloy, Zinc = — and Copper = “ 

2nd alloy : Zinc = and Copper = 

Now, we have | + ^:y + ^ = 5:S 


* 10x + 9y 8 
or, 40x + 48y = 50x + 45y 


or, lOx = 3y 


Thus, the rcqmrcd ratio = 3:10 
By Method of Alligation (Quicker Method): 

You must know that wc can apply this mie over the fractional value 
of either zinc or copper. Lct us consider the fractional value of zinc. 


Ist alloy 
ì_ 

3^ 


2 nd alloy 
2 

^5 


'U < n ìÈ? ure ) 


QUICKER MATHS 

Thcrcfore, thcy should bc mixed in thc ralio 
J . 2 l 39 3 

6 ?■39^Ì5 X T b 10 w3:10 

Note: Tiy lo solve it by taking factional vaine of Copper. 

Ex. 44: Jayashree purchased 150 kg of wheat ai tlie rate of Rs 7 per kg 
bile sofd 50 kg at a proiil of 10%. Al what rate per kg should she 
sell thc reniaming to get a profit of 20% on thè total deal? 

Soln : Selling price ori50 kg wheat at 20% proli! 

= 1 M * 7 fì§J- R * ia “> 

Selling price of 50 kg wheat al 10% profit 

" 50x 7 f"ìw )" Rs385 


Sel,in £ price per kg of remaining 100 kg wheat 

B> ? Metìiod of Alligatimi : Sellrng pricc per kg ai 10% profit - Rs 7.70 
Selling price pei kg at 20% profit -- Rs 8.40 
Now, thè two Iots are in ratio - 1 : 2 
7 . 7 ^ 


x <= 8.75 


1 2 
_ 8.4 -7.7 2 04 0.7 

^ .riT 'T ■■ x - 8.4- T -0.35; /. x-8.75 

Selling pricc per kg of remaining 100 kg = Rs 8.75 
Ex. 45: How much water must bc added to a cask which contains 40 
htres of milk at cost price Rs 3.5/Jitre so that thc cost of milk 
rcduces lo Rs 2/litie? 

Sc»ln: This question oan bc solvcd in so many different ways. But thè 
niethod of alligatici! merhod is thè simplestofall thcmethods. We 
wiIJ apply thè aìligation on price of milk, water and inixture 
Milk Water 

3.5 \ ^*^0 

2 1.5 

ratio of milk and water should be 2 : 15 = 4*3 


Aìligation 


an 

.. added water - — x 3 = 30 litres. 


EXERCISES 

1. Gold is 19 rime» as heavy as water and copper 9 times. In what ralio 
should these melali, be mixed so that thè mixture may be 15 times as 
heavy as water ? 

2 . How mudi chicory at Rs. 4 a kg. should be addcxl lo 15 kg. oftea at 
Rs. 10 a kg. so ihat thè mixiure be worth Rs. 6.50 a kg. 7 

3. A mixture of 40 lilrcs of milk and water contains 10 % Water How 

much water must be added to make water 20 % in thè new mixture? 

4. A sum of Rs. 6.40 is mode up of 80 coins which are either 10-paise 
or five-paise coins. How many are of 5 I'.? 

5. In a zoo, tliere are rabbits and pigeons. If heads are counted, there are 
200 and iflegs are counted, fhcre are 580. How many pigeons are 
there ? 

6 . A man has 30,000 rupees to lend on loan. 1 le leni some of his capitai 
to Mohan at an interest rete of 20% per arnioni and thc rest to Surcsh 

at an interest rato of 12% per annuire Al ihe end of One year he gol 

17% of his capitai as interest. How much did he lend to Mohan ? 

7. A vessel of 80 litre is lilled with milk and water. 70% of milk and 30% 
of water is iaken out of thè vessel. Il is found that thè vesscl.is va- 
cated by 55% . Find thc initial quantity of milk and water. 

8 . Mohan’s expendilures and savings are in thè ratio of4 : 1. His income 
increases by 20 % . lf his savings increate by 12 %, by how much % 
should his expenditure incrcase ? 

9. Mukesli eamed Rs 4000 per month. From The last month his incomc 
incrcased by 8 % . Due to rise in priccs, his expenditures also in- 
crcased by 12% and his savings decrcased by 4% . Find his incrcased 
expenditure and initial saring. 

10. A man has 60 pcns. He cvits some of these at a profit of 12% and thè 
rest at 8% loss. On thc whole, he gets a profit ofl I %. How many petis 
were sold at 12 % profit and how many al 8 % loss ? 

11. A man has 40 kg of tea, a part of which he scila at 5% loss and thè 
rest at thè cost price. In this business he gets a loss of 3% . Find thè 
quantity which he scilo at thè cost pricc. 

12. The ratio of milk and water in 66 kg. of adullerated milk is 5 : 1. 
Water is added to it to make thè ralio 5 : 3. The quantity of water added 
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13. Some amount out of R s . 7000 was lem nf f>*/ w A 

al P--> ir thè total sitnple intensi fnLt!,o ' t r the rcmain,n 8 
««* Rs. 1600, thè 5Um lent at fi% ,J %vas bot1 ' rt,C frM:tl0ns 5 y** 

' m«c?i:"SrS d WaTc ' ,he —«■ How 
and »- a(CT , D Ihc , ^ 0 8 ** Con,ai "^ rnìlk 

,s - at ~ ^ - * 

in thè misture is 7 8 5 25 ^ 1 hL P««mage of water 

sS5S5^ A -f«^ 

contameli by ihe can mitéally *> ,ltrM ol ,|C|m<t A Was 

pr.ee- Of the n»lk. If I gai ned i 6 |%, what ratio did , mix wate jft 
fhe milk? 

IIPISSSSH 

SOLUTION 


I 


’ GoM Copper-6:4 = 3 ; 



Alligalion 

2 . 
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3. 


3-5' ^-2.5 

•*■ Chicory : Tea = 3.5 : 2.5 = 7:5 
Thei’efore, when tea is 15 kg, chicory should he 21 kg. 

Impure Milk Water 

10 %.. 100 % 

^ 20 %^ 

80% ^ 10 % 

Impure Milk : Water* 8:1 

1 heretore, if there is 40 lirres of impure milk, quantity of water 
- 40 

is — x l - 3 Iitrcs. 

4. Average value per coin = — - 8 p 
80 


10 . 


■ 8 . 


Y ^2 

10-paise coin : 5-paisc coin ^ 3:2 
80 

5-paisc coms ^ -- x 2 - 32 

5. Average tegs per head - 2.9 
200 



6 . 


0.9' ^ 1.1 

Rabhits : l'igcons = 0.9 : |. 1 = 9 : u 
200 

No - ofpigeons -*- — x )}~\)0 


Mohun 

20 %^ 

5%'"" 


:i7%' 


Surcsh 

. 12 % 

-3% 


Ratio = 5:3 

amount given to Mohan = — — x 5 = Rs 18750 
8 
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7. 


8 . 


9. 


10 . 


11 . 


Mille 
70% w 


Water 

.30% 


155%' 


25% 15% 

Therefore, ratio ofmilk and water in thè vesscl - 5:3 
80 

Thus, milk = -— x 5 = 50 litres 
o 

Water = x 3 = 30 litres. 

o 

Expenditure Savings 

^,\2 

(% increase in exp) (% increase in savings) 

(% ìncrease in incoine) 

4^* ^1 (given) 

or, 8 2 

We see that x = 22% 

% Ine. iti Exp. % Ine in Sav. 

12 ^^--4 

Ine in ineome 
12 ^4 

Therefore, expenditurc : savings = 12:4 = 3; 1 
Expenditurc » x 3 = R s 3000 
and saving = 4000 - 3000 = Rs 1000 
Now, increascd expenditurc = 3000 (y^-j - 


Profi t 
12 %\ 


Rs 3360 


Lo ss 
/- 8 % 


11 % 


19% 1% 

Theretòre, ratio of pens sold at profit & loss =19:1 
number of pens sold at 12% profit = — x 19 « 57 



Ratio of quanti ty of tea sold at loss and cosi price = 3:2 

40 

quantily sold at cost price = — x 2 - 16 kg 

| Note: In Q. 10 we took loss as -ve because there was overall profit and 
thus each was presentai in terni of profit. [Profit = - (loss)] Bui 
in Q. 11 there is overall loss, and each is prcscnted iti terms of 
loss, therefore loss is laken as positive. 


12 . 


Fi = Fraction of milk in thè adulterated milk - ^ 
F 2 - Fraction of milk in water = 0 
F 3 = Fraction of milk in thè new mixture = 

0 



P,:F2= 8 : M- =3:I 


ff we bave 66 kg of adulterated milk, water =y x 1 = 22 litres 

13. Overall rate of interest = = T* /o 

5 x 7000 7 

Rate for I aqiount Rate for II amount 

6 % ^ 4% 



¥ 


^^•(average rate). 


> 


/. ratio of two amounts — 2:5 . 1 

.-. amount lent at 6 % - x 2 - Rs 2000 


14. Sameas Q. 12 
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15. Wo will apply alligatoli 011 % profit. If he sells thè milk at CP he 
0% bui if he sells water at C*P he gaìns 100%. 

Milk Water 

0% 100% 

75 %^"-^ 25 % 

Ratio of milk to water in thè mixture should be 3:1 

% of water in mixture = —*— x 100 = 25 % 

3 - 1-1 


18. Apply thè alligatimi on fraction of milk in each mixture. 


lb. Apply thè alligatoli method on pai.se per head. 


Pai se per student = - 82 


Boys : Girls = 17:8 

no. ofboys = |jx 17 34 

17. Apply alligation on fraction of A in each mixture. 

Originai mixture B 

New mixture 
_7_ 

/tóX 

ir 

16 48 


Mixture 

2 


Ratio of mixture and water —1:1 

Tlicrefore, if there is 60 lilrcs of solution, 60 litres of water should 
be added. 

19. SameasQ. 18. 

20. Apply thè alligation on paise per head. 

■Same as Q. 16. 

21. SameasQ. 15. 

22. Apply thè alligation on fraction oi'rtiilk in each vessel. 

Vcssel A Vessel B 


Ratio of quantity taken from vessel A and vessel B 


- --— =7 - 2 

13*91 


Ratio of originai mixture and B = — • — = v I 

16 48 

When 9 litres of B is mixed, originai mixture should bc 

9 

y*3-27 litres. 

Therefore indiai quantity in can = 27 + 9 =* 36 litres. 


sr a- 


Time and Work 


lf Mi ' persons can do ' Wf ’ works in ‘Dj ' days and M 2 ’ 
persons can do Wf Works in ’Dfdays then we bave a very generai formula 
thè relationship of M 1 Di W 2 - M 2 Di W.i The above relationshipcan 
takcn as a very basic and all-in-onc formula. We also derive 

1) More men less days and converscly more days less men. 

2) More men more work and converscly more work more men. 

3) More days more work and converscly more work more days. 

If we include thè working hours (say Ti and T 2 ) for thè two groups 
then thè relationship is 

MiDiTiW 2 = M2D 2 T2Wi 

Again, if thè cfficiency (say E1 and H2) of thè persons in two groups 
is different then thè relationship is 

M1D1T1E1W2 = M2D2T2E2W1 
N6w, wc should go ahead starting with simpler to difficult and 
more difllcult queslions. 

Ex.l : ‘A’ can do a piece of work in 5 days. How many days will he take 
to complete 3 works ofthe sanie type ? 

Soln: We recali (he statement: ' More work more days" 

It simply means that we will get thè answer by multiplication. 

Thus, our answer -5x3=15 days. 

This way of solving thè question is very simple, but you should know 
hqwjhe "basic fornitila" could be used in this question. 

Recali thè basic- formula: M 1 D 1 W 2 = M 2 D 2 Wi 

As * A 1 is thè ÓnTy person to do thè work in both thè cases, so 

Mi = M 2 ■ 1 (Useless to cany it) 

D| = 5 days, Wi = 1,D2 =‘- > and W 2 = 3 
Puttirig thè values in thè formula we have, 

5 x 3 = D 2 x 1 
• or, D 2 = 15 days. 

;] Ex.2: 16 men can do a piece of work in 10 days. How many men are 
needed to complete thè work in 40 days ? 

Soln: To do a work in 10 days, 16 men are needed. 

Or, to do the work in 1 day, 16 x 10 men are needed. 

So to do the work in 40 days, 16 ^ = 4 men are needed. 

This was the method used for non-objective cxams. 
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We should see how thè "basic formula" works here. 

Mi = 16,Di = 10,Wi = landM 2 = 7,D2 = 40,W 2 =l 

Thus, from M 1 D 1 W 2 m M 2 D 2 W 1 
16 x 10 — M 2 x 40 
16x10 , 

or, M 2 -——— = 4 men. 

TV 

By rule of fraction* : To do thè work in40 days we need less numbd 
of men than 10. So we should multiply 10 wìth a fraction which is les 

than 1. And that fraction is Therefore, required number of men 

= 16 x- = 4 

Ex.3 :40 men can cut 60 trees in 8 lira. If 8 men leave thè job how manj 
trees will be cut in 12 hours? 

Soln: 40 men - working 8 hrs - cut 60 trees 


or, 1 man - working ! hr - cuts 


60 


40x8 


-trees 


Thus, 32 men - working 12 hrs - cut ^ ^ = 72 trees. 

By our "basic - formula" 

Mi = 40, Di = 8 (As days and hrs both denote time) 

Wi = 60 (cutting of trees is taken as work) 

M 2 = 40 - 8 = 32, D 2 = 12, W 2 = ? 

Putting thè values in thè formula 
Mi Di W 2 = M 2 D 2 Wi 
W e bave, 40 x 8 x W 2 = 32 x 12 x 60 

32 x 12 x 60 _ 

or, W 2 = *■*——“—— = 72 trees. 

40x8 

By rule of fractioos : First, thete were 40 men, but when 8 men leavej 
thè job we are lefì with 32 men. As thè number ofmen is reduced, less 
number of trees will be cut by them. So, 60 should be multìplied withj 

32 .. ’Q 

less-tban-one fraction, —. Furthermore, as thè number of hours in-j 

creases, more number òf trees will be cut So thè previous product wilf j 

be multìplied by raore-than-one fraction, Therefore, thè required' 

o 

number of trees = 60 f~j ^rì = 72 trees. 


Note: Try to solve this question without writing thè initial steps. 

Ex.4: 5 men can prepare 10 toys in 6 days working 6 hrs a day. Then in 
how many days can 12 men prepare 16 toys working 8 hre a day? 
Soln: This cxample has an extra variabìe 1 time' (hrs a day), so thè 

‘basic-formula* can’t work in this case. An extended formula is 
being given: 

Mi Di Ti W 2 = M 2 D 2 T 2 VVi 
Here, 5 x 6 x 6 x 16- 12 x 02 x 8 x 10 
- D 5x6x6 xl6 =3d ^ 

2 12 x 8 x 10 

Note: Number of toys is considered as work in thè abovc example. 

By rule of fractions : See the steps : 

1 . We have to fmd number of days, so write the given number of days 
first. 

2. Number ofmen increases => work will be rione in less days mul¬ 
tiply ing fraction should be less than 1 , which is —. 

3. Number of toys increases => it will take more days => multiplying 
fraction should bc more than l, which is -Jq. 

4. Number of working hours increases it will take less days ^ 
multiplying fraction should be less than 1 , which is 

Thus, required number of days = 6 ^j ^ j j^|j = 3 days 

Note : If you understand the method of fraction, your writing work 
reduces and you need to write only 6 j = 3 days. 

Theorem : IfA can do a picca of work iti x days and B can do it in y days 
then A and B working together will do thè some work in days. 

X ■ry 

Proof: A’s work in 1 day - — 

x 

B's work in 1 day = — 

(A+B)’sworkinlday=-+^=^ 
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(A+B) do thè whole work in days. 

x+y 

Ex. 5: A can do a piece of work in 5 days, and B can do it in 6 days. H» 
long will they take if both work together ? 

Soln: ‘A’ can do y work in 1 day. 

‘B’ can do g work in 1 day. 

ITius ‘A’ and ‘B’ can do | + work in i day. 

W and ‘B’ can do thè work in ^ ^ days = |y = 2^y days 

5 + 6 

By thè theorem : A+B can do thè work in days =77 = 2^rd 

Theorem : If A, B and C can do a work in x, y and z days respectiveì 

then all of them working together can finish thè work in - 

xy + yz + 

days. 

Proof: Try yourself. 

Ex. 6 : In thè above question, if C, who can do thè work in 12 days, joini 
them, how long will they take to complete thè woric? 

Soln: By thè theorem : 

‘A', ‘B’ and ‘C can do thè work in 

— 5x6x12 _ 360 2 . 

5*6 + 6x12 + 5x12 ” 162 = dayS 

Note: Dò you fine! it easicr to remember thè direct formula in - 

examples 5 and 6 ? Try to solve some more examplcs by this] 
method, \ 

Ex.7: Mohan can do a piece of work in 10 days and Ramesh can do thél 
same work in 15 days. How long will they take if both wof 
together? 


Sol: Ans = 


10 x 15 x 30 


10 x 15 x 30 


= 5 days. 


Sol: Ans — 


10 x 15 


10 


150 *.4 

15 “IT =ódays< 


Ex. 8 j In thè above question if Suresh, who can finish thè same work in : 
30 days, joins them, how long will they take to complete thè ' 
work? 


10 x 15 + 10 x 30 + 15 x 30 900 

Theorem : If A and B together can do a piece of work in x days and A 

alone can do it in y days. then B alone can do thè work in days. 

y-x 

Proof: Try yourself. 

Ex.9: A and B together can do a piece of work in 6 days and A alone 
can do it in 9 days. In how many days can B alone do it? 

Soln: A and B can do 7 of thè work in 1 day. 
o 

A alone can do — of thè work in 1 day. 


A 1^ 

. . B alone can do — — 


“ 7 ^ of thè work in 1 day. 

1 Q 


B alone can do the whole work in 18 days. 

By thè theorem : 

B alone can do the whole work in 

6x9 54 . 

—-= —=18 days. 

9-6 3 * 

More uses of the above formula 

Ex.10: A and B can do a piece of work in 12 days, B and C in 15 days, 
C and A in 20 days. How long would each take separatcly to do 
the same work? 

Soln : A + B can do in 12 days. 

B + C can do in 15 days. . 

A + C can do in 20 days. . 

By the theorem: We see that 2 (A + B + C) can do Ihe work in 

_ 12 x 15 x 20 _ - . 

12 x 15 + 12 x 20 + 15 x 20 yS 

/. A + B + C can do the work in 5 x 2=10 days 

(Less men more days) 

Now, A can do the work in = 30 days (As in Ex.7) 

[As A “( A + B +• C) - (B + C)] 

B can do the work in ^ X ^ = 20 days 
[As,B = (A + B + C)-(A + C)] ‘ 
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Ccando thè woik in = 60days 

lAs, C -= (A + tì + C) - (A + B)] 

Working alternatcly }■ 

Ex.l 1 : Two womeji. Ganga and Saraswati, working separately can mow s 
a field in 8 and 12 hrs respectively. If they work in stretches of ; 
one hour al ternate ly, Ganga bcginmng at 9 a.m., when will thè 
mowing he fini shed? 

Solu: In thè first hour Ganga mows ^ of (he field. 

o 

In thè sccond hour Saiaswati mows ~ of thè field. 
in thè first 2 hrs 4- ~ of thc field is mown. 
in 8 hrs Jj- x 4 - ^of thc field is mown. --(*) 


Now, 


S\ 1 

1 — -p = -p of thè field remains to be mown. In thc 9lli hour 
o 6 


Ganga mows - of thè field. 
o 


*. Saraswati will finish thè mowing of ^ ^ of thè field 

% 


m 


~ or j ofan hour. 


thc total time required is 


+ l+ 2jo r ^lirs. 


Thus, thè work will be finished at 9 + 9^ - 18^ or 6^ p.m. 

Note (*): We caleulated thè work for 4 pairs ofhours only because if we 
calcitiate tor 5 pairs ofhours, thè work dono is more than 1. And 
it tetris to absurd result. 

Ex. 12: A and B together can do a piece of work in 12 riays which B and 
C together can do in 16 days, Alter A has been working at it foi 5 days, 
and B for 7 days, C takes up and finishus it alone in 13 days In bow 
many days could cauli do thè work by himself' 

Soln: A and B in 1 day do — work. 


B and C in 1 dày do work. 

lo 

Now from thc question, 

A’s 5 days’ +• B’s 7 days’ + C’s 13 days’ work = 1 

or, A’s 5 days’ 1 B’s 5 days’ + B’s 2 days’ + C’s 2 days’ + C’s 11 days* 

work = 1 

(A +B)’s 5 days’ + (B+C)’s 2 days’ + C’s 11 days’ work - 1 

~r + + C’s 11 days’ work - l 

12 10 

C’s 11 day’s work = I- ^ ^ 


C’s 1 day’s work = 


11 


24 x 11 24 


. . A’s l day’s work = -^ ^ ^ 

/. A, B and C can do thè work in 16, 48 and 24 days respectively. 

Ex. 13: To do a certain work B would take threc times as long as A and 
C together and C twice as long as A and B together. The threc 
men together complete thè work in 10 days. How long wouldeach 
take separalely? 

Soln: By thè question 

3 times B’s daily work - (A + C)’s daily work. 

Add B’s daily work to Ixith sides. 

/. 4 times B’s daily work - (A + B + C)’s daily work - — 

. . B’s daily work = 

Also, 2 times C’s daily work - (A * B)’s daily work. Add C’s daily 

work to both sides. 

.. 3 times C’s daily work = (A + B + C)’s daily work = 

C’s daily work “ ^ 


Now A * daily work= ± 
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.. A, B and C can do thè work in 24,40 and 30 days rcspcctivcly. 
Qulcker Method : 

Number of days taken by B 
= (Number of days taken by A+B+C) x (3+1) 

-10 (3+1)-40 days 

Similarly, 

Number of days taken by C = 10 (2+1) = 30 days 

Number of days taken by A - ——t-j -p = 24 days 

lo- 4Ò + Io 


Ex.14: If 3 mcn or 4 womcn can rcap a field in 43 days, how long will 
7 men and 5 women take to rcap ìt? 

Salii: First Method 

3 men reap ^ of thè fìeld in 1 day. 


1 man reaps 


43x3 


of thè fìeld in 1 day. 


4 womcn reap — of thè ficld in 1 day. 


.'. i woman reaps 


43x4 
1 men and 5 women reap 


of thè field in 1 day. 


+ T *m = ~ of thè field 
43 x 3 43 x 4 12 


in 1 day. 

/. 7 men and 5 women will reap thè whole field in 12 days. 

Second Method 

3 mcn = 4 womcn 
. . 4 

.. 1 man * — women 

_ 28 
7 mcn - — womcn 

.. 7 mcn + 5 women - — + 5 = — women 


Now, thè questi on becomes: 
If 4 women cai 
take to reap it? 


43 

If 4 women can reap a field in 43 days, how long will — women 


The "basic-formula" gives 
4 x 43 = y X Di 

or,D 2 = ^4p=.2d ayS . 

Quicker Method : 

Rcquired number of days 


[-*-♦ 

[43x3 


S 

43 x 4 


43 x 3 x 4 
7 x 4 + 5 x 3 


= 12 days 


Note : The above formula is very easy to remember. 

If we divide thè question in two parts and cali thè first part as 
OR-part and thè second part as AN D-pait then 

7 _ Number of men in AND-part _ 

43 x 3 Number of days x Number of men in OR-part 
Similarly, you can look for thè second part in denominator. 

Ex. 15: If 12 men and 16 boys can do a piece of wotk in 5 days and 13 
men and 24 boys can do it in 4 days, how long will 7 men and 10 
boys take to do it ? 

Soln: 12 men and 16 boys can do thè work in 5 days -(1) 

13 men and 24 boys can do thè work in 4 days —(2) 

Now it is easy to scc that if thè no. of workers be multipled by 
any number, thè ti me must be divided by thè same number 
(dcrived from: more workers less time). Kence multiplying thè 
no. of workers in (1) and (2) by 5 and 4 respectively, we get 

5 (12 men + 16 boys) can do thè work in -j - 1 day 


4 

4 (13 men + 24 boys) can do Ihe work in — = 1 day 

or, 5(12 m + 16 b) = 4(13 m + 24 b) 

or, 60 m + 80 b = 52 m + 96 b - - (*) 

or, 60 m - 52 m = 96 b - 80 b 

or, 8 m = 16 b 
/. 1 man = 2 boys. 

Thus, 12 men + 16 boys - 24 boys + 16 boys = 40 boys 
and 7 men + 10 boys = 14 boys + 10 boys = 24 boys 
The question now becomes: 
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"If 40 boys can do a piece of work in 5 days how long will 24 
take to do it?" 

Now, by "basic fonnula", we bave 
40 x 5 = 24 x D 2 -(*) (*) 


or,D2 = 


40x5 

24 


= 8j days 


Note: During practicc session (*) sbould be your fusi step to be wril 
down. Furlher calculations should be dcme mentally. Oncc yoi 
gct Ihat 1 man = 2 boys, your next step should be (*) (*). Thi 
way you can gct thè result within seconds. 

Ex.16: A certain number of men can do a work in 60 days. If there wi 
8 men more it could be finished in 10 days less. How many 
are there? 

Soln: Let there be x men originally. 

(x + 8) meri can finish thè work in (60 - 10) - 50 days. 

Now, 8 men can do in 50 days what x men can do in 10 days, then by { 
'basic formula" we have 
8 x 50 = x x 10 

8 x 50 , — 

= 40 men. 


x = 


10 


Another Approach: Wc have: 

x men do thè work in 60 days and (x + 8) men do thè work in 
(60 - 10=) 50 days. Then by "basic formula", 60x = 50 (x + 8) 

50x 8 

x = — j - q - =40 men. 

Quicker Method (Direct Formula): There exists a relationsliip: 
Originai number of workeis 

_No. of more workers x Number of days taken by thcsecond group 
No. of less days 
8 x(60 - 10) 8 x 50 _ 

= 75 t = -iò-‘ 40,Mn 

Fx.17: A is thrice as fasi as B, and is tliCTeforc able to finish a work in 
60 days less than B. Find thè lime in which Ihoy.can do it working 
together. , 

Soln: A is thrice as fast as B, means that if A does a work in 1 day then 
B does it in 3 days. 

Hence if thè difference be 2 days, then A does thè work in 1 
day and B in 3 days. But thè difference rs 60 days. Therefòre A does thè 
work in 30 days and B in 00 days. 


\ Now A and B together will do thè work in 
30x90 , . 45 _ 

days-y = 22.5 day. 

Ex. 18:1 can finish a work in 15 days at 8 hrs a day. You can finish it in 
6j days at 9 hrs a day. Find in how many days we can finish it 

working together 10 hrs a day. 

Soln: First suppose each of us Works for only one hr a day. 

Then I can finish thè work in 15 x 8 = 120 days and you can finish thè 
working x 9 = 60 days 

Now we together can finish thè work in 

120 x 60 . A , 

—:-— - 40 days. 

120 + 60 3 

But bere we are given that wc do (he work 10 hrs a day. Then clearly 
we can finish thè work m 4 days. 

Ex. 19: A can do a work in 6 day». B takes 8 days to complete it. C lakes 
as long as A and B would take working together. How long will 
it take B and C to complete thè work together ? 

Soln : (A+B) can do thè work in 6x8 =~ days 

6 + 8 7 

24 


C takes y days to complete thè work. 


.\ (B+C) takes 




24x8 . 

ST^ =2 I days - 


Ex. 20: A is twice as good a workman as B. Together, they finish thè 
work in 14 days. In how many days can it be done by each 
scparately? 

Soln: Let B finish thè work in 2x days. Since A is twice as active as 
B therefòre, A finishes thè work in x days. 

2 X 2 

(A+B) finish thè work in —— = 14 
* 

orx=21 

/. A finishes Ihe work in 21 days and B finishes thè work in 
21 x 2 = 42 days. 
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Quicker Approach : Vwice + One time=Thriceactive persoli docs thè 
work in 14 days. Thcn one-timeaclivcperaon (B) will do it in 14 x 3=> 

42 days and twice active persoli (A) will do il in -y - 21 days. 

Noie : Efìicient pcrson lakes Ics* lime. In oiher words we may say that 
"Efficiency (E) is indireclly proporiional lo number pf days (D) 
takcn lo compiete a work". llien maihematically, 

1 K 

E a £) or > E ~ where K is a Constant, 
or, ED = Constant 

or, E/Di = E 2 D? = E3D3 - E4D4 = . E n D„ 

And we see it\ the above case: 

E [Di - E2D2 = E3D3 

or, 3 x 14 = 2 x21 = I x 42 

Tlius, our answer verifies the above statement. 

Kx. 21: 5 men and 2 boys working together can do four times as much 
work per hour as a man and a boy together. Compare the work of 
a man witli that of a boy. 

Soln ; The first group is 4 times as much efficient as thè second group. 
What docs it meati? Il simply means that (he second group will 
lake 4 times as many days as the first group (See the Note given 
under Ex. 20). 

Therefore, (5m + 2b)’s 1 day’s work •- (lm + lb)’s 4 days’ work 
or, (5m + 2b)’s 1 day’s work = (4m + 4b)’s l day’s work 
or, 5m + 2b = 4m + 4b 

or, m = 2b 

. m_ 2 

’ b " 1 

That is, a man is twice as efficient as a boy. 

Ex. 22: 12 men or 15 women can rcapa field in 14 days. Ftnd thè number 
of days that 7 men and 5 women will lake to reap it. 

Snln : This examplc is the same as Hx. 14. Three methods bave been 
discusseli for Ex. 14. li you remember the direct formula, you get 

thè required number of days --!- * 


14x12 14 x 15 


24 


. 24x42 168 _ c 3 . 

= Ti' = 1S TT days 


12 women lo finish it in 10 days. lf 15 men and 6 women 
undertake to complete the work, how many days will they lake 
to complete it ? 

Soln: 10 men do thè work in 10 days 

15 men do the work in 10 jjjj « days (by rule of fraction) 

Similarly, 6 women do thè work in 10 = 20 days (by rule of 


f*20 

15 men + 6 women do the work in —~- 

T + 20 


lì action) 


20 x 20 c , 
^-- = 5 days. 


Quicker Approach: We see that the above question is : "10 men or 12 
women do a work in 10 days. In how many days can 15 men and 
6 women complete the work?" 

Thus, this question is thè same as Ex 14 or Ex 22. 

required number of days = — - ----- 

15 6 


10 x 10 

1 

20 20 


12 x 10 


20 

= -■ = 5 days 


Ex 24: A and B can do a work in 45 and 40 days respectivcly. They 

began thè work together, but A lei! after some time and H finish*) 
the remaining work in 23 days. Afler how many days did A leave? 
Siilo: B works alone for 23 days. 

Work done by B in 23 days = ^ work 

A + B do together 1 = -Jr work 

40 40 

Now, A + B do 1 work in days 

40 + 45 85 

. . , D , 17 . . 40x45 17 A , 

• AH —work.n —— x— -9days 


Kx. 23: 10 men can finish a piece of work in 10 days, whercas it takes 


Quicker Maths (Direct formula): lf we ignare the intermediate steps, 

( 4 () - 23 ^ 

- =9 days. 


40 x 45 

we can wnte a direct fomiula as:-— 

40 + 45 


40 
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Ex. 25: A certain number of men complete a woik in 160 days. If i 
were 18 men more, thè work coùld be finished in 20 days 1< 
How many men were originally there? 

Soln: This question is thè same as in Ex 16. See thè Quicker Meth<j 
(direct-formula) and apply here. 

Originai number of men = 18 x 0 ^ = j ^ 

20 

Ex. 26:4 men and 6 women finish a job in 8 days, while 3 men and ; 
women finish in 10 days. In how many days will 10 women fin[ 
it? 

Solo: Method I. Consi dering one day’s work: 


-( 1 ) 


4m + 6w - i — 

o 


3m + 7w = —-.(2) 

(1) x 3 - (2) x 4 gives 

18w - 28w =f-75 

or ' IOw- Ì 

.\ 10 women can do thè work in 40 days. 

Method II: See thè theorv used in Ex 15. We find thal 
8(4m + 6w) « 10 (3m + 7w) 

or, 2m = 22w 
4m = 44w 

4men + 6wometi - 50 women do in 8 days 

\c\ , 8x50 , 

.. 1-0 women do in —= 40 days. 


Ex, 27: 1 man or 2 women ór 3 boys can do a work in 44 days. 

Then in how many days will 1 man, 1 woman and 1 boy do fi 
vtoik? 

Soln: This is an extended forni of Ex 14. 

Thus, by our extended formula, number of requircd days 

1 44 x 1x2x3 . 

- “24 days 


6+3+2 


44 x 1 44 x 2 44 x3 
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A 1 Number of men in AND-pert 

44 x 1 No. of days x No. of men in OR-parl 

1_ Numberof women in AND-part 

44 x 2 No. of days x No. of women in OR-part 

Similarly, you can definc 

Ex. 28: 3 men and 4 boys do a work in 8 days, while 4 men and 4 boys 
dò thè same work in 6 days. In how many days will 2 men and 4 
boys finish thè work? 

Soln: This question is thè same as Ex 15. Try yourself. 

Éx. 29: A is thrice as good a workman as B. Tògether they can do a job 
in 15 days. In how many days will B finish thè woric? 

Soln: This question is thè same as Ex 20. 

Thrice + One time = 4 times efficient person does in 15 days 

/. Onc-time efficient (B) will do in 15 x 4 - 60 days 

Ex. 30: A group of men decided to do a work in 10 days, but five of 

them became absent. If thè rest of thè group did thè work in 12 • 
days, find thè originai number of men. 

Soln: Suppose there were x men originally. 

Then by "basic formula", MjDi - M 2 D 2 , we have lOx » 12 (x-5) 
_(12x5) _^ _ 

. x =2 -3Q men. 

2-10 

Ex. 31: A builder dccided to build a farmhouse in 40 days. Me employed 
100 men in thè beginning and 100 more aftet 35 days and 
completed thè constructicm in stipulated time. If he had not 
employed thè additional men, how many days behind schedule 


would it have been finished? 

Soln: Let 100 men only complete thè woric in x days. 

Work done by 100 men in 35 days + Work done by 200 men in 

(40-35=) 5 days* 1. 

35 
or, 


200 x 5 , 

+ —T- 1 


lOOx 


or, — =1 .\ x - 45 days. 

Therefore, if additional men were not employed, thè work would 
have lasted 45 - 40 = 5 days behind schedule time. 

Quicker Approach: 

200 men do thè rest of thè work in-40. -35 = 5 days ■ 
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100 men d ° *e rest of thc work fn ^*200 , , n , 

ioo aa y s 

• • requircd number of dava =< j_. 

& 'ìiÈlÌf=S3“£“ 

SoIn. This question is s imitar lo Fx 3i Tn ♦ 

; Wch.houldbethe same fo soJv ^t our qu.cker 

« racn do thè resi oftliejob in 12 days. [12 = 38 - 25 - 1 ] 
30menca,ldolher e S tofthejobi n il5Ì5 = l4days 

p x \va[ 2 f ' 3S = > dlyaSe 1 SSSted finte * “ 39 ^ 

~ *> ** — -He in 20 i 
,10w ™ny days will B finish ,h e work? A S °° S away Io 

Solo: A + B can do thè work in 5 days = 5 p- + J_1 _ 5x45 9 

[25 20' 


Rest of thè work - 1 - — - -Li 
20 20 

B will do .he rest of thè work ln 20 *|I_,, dayj _ 


25 x 20 ~ 20 


Soln: This qucst.on is «he same as in Kx 11 P ‘ 

(A + B)’s 2 day’s work —— + -L - _Z, 

9 12 “30 ^ 

ot days, ic, for 10 days. 

Now resi of thè work fi - 2* J _J_ • f . . . 

^ 36 J 35 istobcdone by A. 

Acando^workin9x^ = l da y. 

Total days -IO + i.ioi da y S . ' 
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Ex. 35: 8 chiHren and 12 men complete a work in 9 days. Bach child 
takes twtco thè lime taken by a man. In how many days will 12 
men finish thè same work? 

Soln: 2 children - 1 man 

•'* 8 children + 12 men = 4 + 12 = 16 men. 

n mcn fin ' sh thè work in 9 -j|ì = 12 days._(*) 

N °‘ e 1 USe = M ^2 (basic tanta)* 

Ole mie of fraction . We suggest you to use "ntle of ftaction" 
Sirice less men will do Ihe work in more days. Thcrefore 9 should 

be multiplied by j| (a more-than-one iracrion). 

Ex. 36: 30 men working 7 hrs a day can do a work in 18 days. In how 

M.: uTJ,£ y ”i,! ” 1 " 8 ' ‘ d " “* “= «"» 

MiDiT|W 2 “ M2D2T2W1 

Since work is thè same for thè two cases, 

M1D1T1 = M2D2T2-(*) 


/. D2 = 


MiPl Ti 30x18x7 1 

21x8 = 22-days. 


1W 2 t 2 

Note(*): Mao-day-huur is Constant for a work. 

Ex 37: A R and C can do a work in 8, 16 and 24 days respectively. They 
all begm together. A continues to work tilt it is finished, C leaving 

.hi iffiasr day before i,s “ mp!e,ion - ,n what time - 

Soln: Let thè work be finished in x days. 

Then A ’s x day's work + B’» (x -1) day’s work+C’s (x- 2) day’s 


or ,f + *lJ. H .i^2 = 1 

8 16 24 

6x + 3x-3+2x-4 
48 


or. 


or, 1 lx — 55 /. x = 5 days. 


Ex. 38: There is sufiicient food for 400 men for 3 ! days. After 28 days 
280 men leave thè place. For how many days will thè rest of thè 
food last for thè resi of thc men? 

S0 '“ : ™eplace ° f,hC *°* WÌ " ìor < 3, - 28= > 3 daysifnobodyleaves 
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400 


Thus thè rest offtie.food will last for 3 days for thè 1: 
men left. 

" An9=3 (SV 10day5 - 

Note : For less persona tne food will last longer, therefore 3 is multipli* 
140 

by —, a more-than-one ftaction. 

Ex. 39: A takes as much time as B arrd C together take to finish a job. 
and B working together finish thè job in 10 days. C alone can 
thè same job in 15 days. In how many days can B alóne do tl 
samework? 

Soln: Quicker Method: 

(A + B) + (C) can do in = 6 days. 

Since A’s days = (B+C)’s days 
B + C can do in 6 x 2 = 12 d?ys. 

B [B = {B + C} - C] can do in ■■■ ? --- 'j ; = 60 days. 

15 — 1 2 - 

4 

Ex. 40: A. B and C can do a work in 16 days, 12j days and 32 da) 

respectively. They startcd thè work together but after 4 days 
left. B left thè work 3 days before thè completion of thè work. It 
how many days was thè work completed? 

Soln : Suppose thè work is completed in X days. 

A’s 4 days’ work + B’s (x - 3) days 1 work 
+ C’s x days' work = 1 

x 


° r, 16 64 32 


or, 


16 + 5x- 15 + 2x 
64 


= 1 or,7x+l-64 /. x-9days. 


Ex. 41: Raju can do a pièce of work in 16>days. Ramu can do thè samej 

4 1 

r work in 12- days while GiU can do in 32 days. All of t^ern started 

to work together but RajuleaveS after 4 days. Ramu leaves thè job 
3 days before thè completion of thè work. How long would thè 
work last? 

Soln : Suppose thè work lasted for x days. Then, Raju’s 4 


days’ work + Ramesh’s (x - 3) days’ work + Gita’s x days’ work 
= 1 - 

4 x-3 x , 

or, ^ + T4 + ^ =1 

5 

1 5(x - 3) x , 

or -J + -M- + 32 = ' 


5(x - 3) + 2 x 3 

or, ——-=7 

64 4 

or, 7x - 15 = 48 

48 + 15 63 n4 

x =— -—- — = 9 days. 

Ex. 42: A and B undertake to do a work for Rs 56. A can do it alone in 
7 days and B in 8 days. If with thè assistance of a boy they finish 

thè work in 3 days then thè boy gets Rs_. 

Soln : A’s 3 days’ w^rk + B’s 3 days’ work + Boy’s 3 days’ 
work = 1 

or, 7 + 7 + Boy’s 3 days’ work = 1 
7 o 

or, Boy’s 3 days’ work * 1 “ ff + f) = jf 


Ratio of shares 


56 


Boy’s share - 


3 3 11 3 x 56 3 x56 11 x56 

” 7 : 8 : 56 7 ‘ 8 

= 24:21: 11 
56 


x 11 = Rs 11 


24 + 21 + 11 

Ex. 43: A started a work and left after working for 2 days. Then B was, 
called and he finished thè work in 9 days. Had A left thè work after 
working for 3 days, B would have finished thè remaining work id 
6 days. In how many days can each of them, working alone, finish 
thè whole work? 

Soln: Detailed Method: Suppose A and B do thè work in x and y days 
respectively. Now, work done by A in 2 days + work done by B 
in 9 days = 1 

or, — + —=1 Similarly, - + — = 1 
x y x y 

To solve thè above equation put - = a and - = b. Thus 
. x y 
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2a + 9b = \ -(1) and 3a + 6 b = 1-(2) 

Pcriòrming (2) x 3 - (1) x 3 we have 

5a = 1 a = 7 or, x - — “ 5 days. 


and y = -= 15 days. 

Quteker Method: Direct formula: In sudi case: 

c . , . .3x9-2x6 15 

A will finish thè work in -———-- — = 5 days. 

For B, wc should use thè above result. 

B does 1 ' • • = — work in 9 days. 


B does 1 work in 9 x ~ = 15 days. 

Ex. 44: If 5 mcn and 3 boys can reap 23 acres in 4 days, and 3 men and 
2 boys can reap 7 acres in 2 days, how many boys must assist 7 
mcn in ordcr that thcy may reap 45 acres in 6 days? 

Soln: Firstly, we should find thè relationship between man and boys. We 
may find two equations from thè two given statements. The first 

statement implies that 5 men and 3 boys can reap -£* acres in l 

day. 

We wrile ibis as: 

5m + 3b-^-(1) 

Similarly, from thc second statement 
3m>-2b = |--(2) 

Now, to find thè relationship, 

5m + 3b _ 23 _ 7 _ 23 

3m + 2b 4 ’ 2 Ti' 

or, 70m + 42b « 69m + 46b 

/. m = 4b ( or, one man is equal to 4 boys) 

5ni + 3b - 5 x 4 + 3 » 23 boys (fbr thè first statement) 

Now, use Mi Di W 2 = M 2 D 2 W] 

Mi Dj W 2 23 x4x 45 , 

■ M2= ^^r = ~^r- =30boys 

30 - 7 x 4 ~ 2 boys should assist them. 


= 30 boys. 


Ex. 45: A contractor nndertakes (o dig a canal 12 km long in 350 days 
and employs 45 men. After 200 days he finds that only 4.5 km of 

Ihc canal has been completcd. Find thè number of extra men he 
must cmploy to finish thè woiic in time. 

Soln: To apply thè rule of fraction or our direct fonnula, we rewrilc thè 
above question as: 

45 mcn prepare 4.5 km canal in 200 days. 

Then how many more persona are needed to prepare 
12 - 4.5 = 7.5 km in 350 - 200 =150 days? 

By rule of fraction: 45 ■* 100 men 

required no. of peraons to be added = 100-45-55 men. 

By Direct Formula: M i Di W 2 - M 2 D 2 Wi 
or, 45 x 200 x 7.5 = M 2 x 150 x 4.5 
«xMOkM 

150x4.5 

.. required number of persona to be added 
= 100 - 45 = 55 men. 

Ex. 46: 8 men and 16 women can do a work in 8 days. 40 men and 48 
women can do thè sanie work in 2 days. How many days are 
required for 6 mcn and 12 women to do thè same work? 

Soln: Method I: The man-power (ie, no. oi’persons doing thè job) is 
indirectly proportional lo number of days (i.e., more man-power, 

less days or, less man-power, more days) 

So, we cftn’t write thè cquation like; 

8 m + 16 w = 8 or 40 m + 48 vv = 2 

Now, we have to find thè two things whìch are direclly propor¬ 
tional to each other. Clearly these two things in this respect are 
man-power and work. So, we changc thè relationship and find 
thè work done by each group in one day. Then we have thè 
equations 

8 m + 16 w = ~.(i) 

o 

and 40 m + 48 w j.... (ii) 

and we have to find: dm + 12 w = ? 

Now,(2)-3 x (1),gives 
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1 3 1 , 6 

Ioni = —=7—.. 6m--- 

2 8 8 16 x8 

Again, 5 x (I) - (2), gwes 32 w = f - i = i •. 12 w - 

<> 2 8 32 x 


Now, 6m + 12w - 


_3_ JL 

64 + 64 


Thereforc, 6 mcn and 12 women will do ihe job in y. = 1()| days 

Method li: Wc will compare thè capacity of a mari and woman. To 
so, we apply: 

8 (8m+ 16 w) = 2 (40 m + 48 w) 
or, 64m + 128 w = 80 m + 96 w 
or, 16 m-32 w .*. lm = 2w 
Now, 8m+16w = l6w+16w = 32w (from first information) 
6 m + 12 w- 12 w + 12 w = 24 w 
(from required infoimation) 

Nòw, apply thc formula: Mj D| = M 2 Di . 


Then 32 x 8 = 24 x D 2 D 2 = 


— “■ = I0| days. 


Note: This melhod works ver)' fast, so we suggcst you lo follow only 
this method. One more method for special cases (which is appli 
, cable in this case) is being discussed below: . 

Method IH: (Very Quicker, but for special cases only): 

First, you should know thè type of question where this method 
can be applied. See thè number of men and women in thè question 
part. Find thè ratio of these two numbers, like in this case: 

men : women -6:12=1:2. 

Now, look at thè question-parts for thè sanie ratio. In this case thè 
first queslion-part has thè same ratio, i.e., 8: 16=1 : 2. Now, we 
can use this method. If tliere is no such ratio in question part, we 
can’t use this method. 

8 m + 16 w do thè work in 8 days 


or, 8 (m ■+ 2 w) 
or, (m + 2 w) " 

•\ 6(m + 2w) 
6m + 12w M 


8 days 

8 x 8 ~ 64 days 

64 32 A 

— isydays 

lo| days 


Ex. 47: 38 men, working 6 hours a day can do a piece of work in 12 days. 
Find thc number of days in which 57 men working 8 hrs a day can 
do twice thè work. Assume that 2 men of thè first group do as 

much work in 1 hour as 3 men of thè seconò group do in 1- hrs. 
Soln: Detailed Method: 

2 x l men of first group =3x1.5 men of second group 
or, 2 men of first group = 4.5 men of second group 

38 men of first group *- ^ x 38 = 19 x 4.5 

.• (19 x 4.5) men do 1 work, working 6 hrs/day in 12 days. 

1 man docs 1 work working 1 hr/day in (12 x 19 x 4.5 x 6) 
days 

57 men do 2 work working 8 hrs/day in 
: 12xl9*4.5*6 x2 = 27dayg 
57 x 8 

Quicker Method: 

Ratio of efficiency of persons in first group to thè second group 

= Ei :E 2 = (3x 1.5) : 2 x 1 =4.5:2 -(*) 

Now, use thè formula: MiDiTiEj W 2 - M 2 D 2 T 1 E 2 W 1 — (*)(*) 

. p 38x 12x6x4.5 x ?.„ 27days . 

1 57x8x2x1 

Note: (*) Less number of pensons from thè first group do thè same work 
in less number of days, so they are more cfficient. 

{*)(*) M represents thè number of men. 

D represents thc number of days. 

T represents thè number of working hours. 

E represents thè efficiency. 

W represents thè work. 

and thè suffix Tepresents thè respective groups. 

EXERCISES 

1. Mohan can do a job in 20 days and Sohan can do thè same job in 30 
days. How long would they take to do it working together? 

2. Raju, Rinku and Ram can do a work in 6,12 and 24 days r-espectively. 

In what timo will they altogether do it? 

3. A and B working together can do a piece of work m 6 days. B alone 
can do it in 8 days. In how many days A alone could finish? 
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4. A and B can finish a field work in 30 days, B and C in 40 days whil» | 
C and A in 60 days. How long will they lake to finish it logether? 

5. A can copy 75 pages in 25 hi*. A and 0 logether can copy 135 pages 
in 27 hi*. In what time can B copy 42 pages? 

6. A, 13 and C can finish a work in 10, 12 and 15 days respectively. If B 
stops after 2 days, how long, wouJd it takc A and C to finish thè rc- 
maining work? 

7. » can do a job in 6 lire, B and C can do il in 4 hrs and A, B and C in 
2 - hrs. In how many hrs can A and R do it? 

8 1 can finish a work in 15 days at 8 hrs a day. Voti can finish it in 6^ 

days at 9 hrs a day. Find in how many days wc can finish it togcther 
it we work 10 hrs a day? 

0. A can do a work in 7 days. If A docs twicc as niuch work aa B in a 
givcn time, find how long A and B would take to do thc work. 

10. A can do a work in 6 days. D takes 12 days. C takes as Iongas A and 

B would take working logether. How long will it take B and C to 
complete thè work together? 

11. A is twice as good a workman as B; and togcther they finish a work 

in 16 days. In how many days can it bc done by each scparately? 

12. Lf 3 men or 5 women can reap a field in 43 days, how long wil' 5 
tncn and 6 w omen lake to rcap it? 

13. If 5 mcn and 2 boys working logether can do loiir tinics as much 
work per hour as a man and a boy logether, compare thè work of a man 

with that ofaboy. 

14. One man, 3 women and 4 boys can do a work in 96 hrs; 2 men and 

8 boys can do it in 80 hrs; and 2 mcn and 3 women can do it in 120 
hrs. In how many hours can it be done by 5 men and 12 boys? 

15. A and B working scparately can do a picce of work in 9 and 12 days 

respectively. If they work for a day altcmately, A beginning, in how 
many d ays w il 1 thè work be comp leted? 

16. A sum of money is sufficiem to pay A’s wages for 21 days or B’s 

wages for 28 days. The money is sufficient to pay thè wages of both 
for_days. 

17. A does halfas much work as » in lhi eerfourth ofihe time. If together 

they take 18 days lo complete a work, how much lime shall B rake to 
do it? 

18. 10 men can finish a piece of work in 10 days, whereas it takes 12 


women to finish it in 10 days. If 15 men and 6 women undertnkc lo 
complete thc work, how many days will they take to complete it?- 

19 A and B can do a piece ot work in 30 and 40 days respecli vely. They 
began thè work together. bui A left after some days and B fmished thè 
remaining work in 12 days. After how many days did A leave? 

20. A certain number of men complete a piece of work in 60 days. II 
there were 8 men more, thè work could bc fimshed in 10 days less. 
How many men were originally there ? 

21.8 children and 12 men complete a certain piece of work in 9 days. If 
each child takes twice thè time laken by a man to finish thè work, in 
how many days will 12 men finish thc same work? 

22 2 mcn and 3 women can finish a piece oi work in 10 days, while 4 
men can do it in 10 days. In how many days will 3 mcn and 3 women 
fimsh it? 

23. 3 men and 4 boys do a piece ol’work in 8 days, while 4 men and 4 

boys finish it in 6 days. 2 men and 4 boys will finish il in_ days. 

24. If I man or 2 women or 3 boys can do a piece of work in 44 days, 

then thc same piece of work will he done by 1 man, 1 woman and 1 
boy in_days. 


ANSWERS 

. 20 x 30 ... 

'•^,ir l2days 

6 x 12 x 24 6 x 12 x 24 = 6 x 12 x 24 _^3 

2 6 x 12 + 12 x24 + 6 x 24 72 + 288 -144 504 7 

_ 6 x 8 . 

3.-= 24 days 

8-6 


30 x 40 x 60 

4.2 (A + B + C) wiU do thè work m -■ x ~ 40 + 30 x «,, 40 7^ 

RII 2 

.\ A + B + C will do in — = 26" days 


40 

3 


5. A can copy - 3 pages in 1 hr. 

A h- B can copy -yy = 5 pages in 1 hr. 

B can copy 5-3 = 2 pages in 1 hr. 

42 

.. B can copy 42 pages in — = 21 hrs. 
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6. A + B + C in 2 days, do 2 

= z4)=^wk. 


f ì 1 11, 

- + - + - ,w ° rk . 


Now, B withdrows. A +- B will do thè whole work in 

10 x 12 60 . 

7rnrir dBys 

11 1 in fi 

A + B will do - work in — = 2yy days 


8’ 

7. A + B + C can do thè work in “ hrs — 

B + C can do thè work in 4 hrs — (2) 
B can do thè work ih 6 hrs-(3) 


(0 


From (2) and (3), C can do it in 4-^4 * 12 hrs 


From (1)& (4) 


A + B can do it in 


6-4 


— x 12 

3 32x3 24 .3. 

rr ~àT” T ’ 

3 

8. Change thè time into hours. 

I finish in 15x8 = 120 hrs 

Yóu finish in ^ x 9 « 60 hrs 

both of us working together finish thè work in 
/. number of days = y^ = 4 days. 


(4) 


120x60 

120+60 


= 40 hrs. 


Ncglccling thc intermediale steps, thè direct formula can be written 
(15 x 8) x 


(15 x 8) + 


20 

T* 9 




1 120 x 60 

10 180 


= 4 days. 


Note: Sce Ex 18 (solvcd). The melhod is different there, You are 
suggested lo adopt Ihe earlier method. 

9. A is twicc as efficient as B, hence B will do thè work in 14 days. 
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7 x 14 14 7 

A + B will do in * = -r- = 4r days. 

7 + 14-3 3 

10. A + B take 7 —= 4 days 
/. C takes 4 days 

17 v 4 

/. B+ C take 7 = 3 days 

12 + 4 

11. Suppose B does in 2x days. 

A does in x days. 

Now, working together, they can do in 

2x 2 ... 

— =16 days 

or, x = 24 days 

A does in 24 days and B does in 48 days. 

Note: Forquicker approach see sotved Ex 20. 

12. 3 men = 5 women 

: 5 < 25 

5 men = y x 5 = — women. 

25 43 

5 men + 6 women - -y + 6 = y women 
Now, we are given that 5 women do in 43 days. 

/. women do 

Quicker Method: 

Requii|ed no. of days — p—-- r -| = 15 days. 


ivcii inai j won 

I: (See Ex 14) 


x 5 = 15 days. 


3 x43 5x43 


13. 5m + 2b = 4(lm+lb) 
or, m = 2b 

• IE - 2 
’ b 1 - 

Therefore, a man does twice as much work as a boy does. 

14. lm + 3w + 4b in 96 hrs — (1) 

2m 4- 8b in 80 hrs —- (2) 

or, lin + 4b in 160 hrs — (3) 

2m +■ 3w in 120 hrs-(4) 

From (l) and (3), we have, 
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3w do Ihc work in -240 hrs - - (5) 

From (4) and (5), we have; 

2m do thè work in "" = 240 hrs — (6) 

24v - uU 

5m do thè work in 240 x y = 96 hrs — (7) 

From (2) and (6) we have, 

8b do thè work in = * 20 hr $ 

240-80 

12b do ihc work in ^ - 80 hrs — (8) 

Now, from (7) and (8) wc have. 

Sin + 12 b do thè work in ^ - 43 -jj Hrs 

15. (A + B)'s wnrk in 2 days = | + 

In 5 pairs of days they wilì complete ^ ^ 

36 io 

That is, after 5x2 = 10 days, 1 - ^ work is left which svili be 

io io 

done by A alonè. l5 . - 
A does l work in 9 days. 

/. A does work in 9 x - 7 - « 4 
30 36 4 

Total mirnber of days = *0 + ^ = 10^" days. 

16. Let thè sum be equal to LCM of 21 and 28, ic. Rs 84. 

84 

Then A gets — = Rs 4/day 
84 

and B gela — - Rs 3/day 
2o 

A + B gel 4 H 3 = Rs 7/day 
84 

/. Rs 84 is sufiicicnl for y 12 days to pay both of them. 

Quicker Metliod (Direct formula) : 

Number of days *- Multipl.calion of no^of da ys 
Addition or no. or days 


21 x 28 


= 12 days. 


21+28 

17. Suppose B does thè work in x days 
Then, A does ^ work in y days 


A does 1 work in days 


3x 

xxy 

/. A + B do thè work in- — - 18 (given) 

X+ T 


5* 2 

or,——= 18; 
2 * 


18x5 

/. x = —-— = 30 days. 


, . 10 x 10 20 . 

18. 15 meo do thc work m —^— - y days 

6 women do thè work in — * ^ = 20 days 


15 men + 6 women do in 


20 ™ 

3 x2 ° 20x20 


y + 20 


80 


= 5 days 


19. See Ex 24. 

By direct formula, 

icqd no. of days 


30 x 40 [ 40 - 12 


30 + 40 [ 40 


12 days 


20. Let there be x men originally, then 1 man wìll do thè work in 60x 
days. In ihc second case, 1 man does thè work in (x I* 8) 50 days. 

400 

Now, 60x = 50 (x + H) /. x “ ~\q = 40 mcn 

Qaicker Maths (Direct formula) : 

vr , No. of more men x (60 - 10) 8 x 50 _ , fì 

Number of men -- - -- ^-4U men 

21. Tfeach cliild takes twicc thè lime laken by a man, 8 children = 4 men. 

8 children +■ 12 men - 16 men do thè work in 9 days. 
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12 mef » finish thc Work in —= 12 days 

22.4 men do in 10 days 
\ 2 men do in 20 days 

3 women do in ^ x ^ = 20 days 

1 40 

and 3 men do in - ■- days 


3 men + 3 WOmen ào in-- « days. 

20 + ^ 100 

23. 3 men + 4 boys do in 8 days — (1) 

4 men 4- 4 boys do in 6 days — (2) 

Subtracting(l) from (2) we ha ve, 

1 man does in ^ 24 days — (3) 

24 

3 men do in -- =» 8 days — (4) 
l 7 rom (1) and (4) \vc conclude that boys do no work. 

.. 2 men + 4 boys = 2 min will finish thè work in “ - 12 days. 

24. 1 man ~ 2 women — 3 boys 

1 man + 1 wumal ' + I boy = 3 boys +1 boys + 1 boy = y boys 
Now, 3 boys do thè work in 44 days 
y d o die work in x 2 = 24 days 


- 8 days. 


Work and Wages 

Theorem: Wages are distributed in proportion io thc work dotte and in 

indìmct (or inverse) proportion io thè ti me taken hy thè individuai. 

K*J : A can do a work in 6 days and 15 can do thè same work in 5 days. 
The contract for thè work is Rs 220. How much shall B get if both 
of Ihem work logether ? 

Soln: Method 1: 

A’s 1 day’s work = ~ ; B’s 1 day’s work = y 

ratio of their wages “ 7 : 7 - 5 : 6 
o 5 

B's r.harc--^7 x6-Rsl20 
5+6 

Method 11: As wages are distribuiti in inverse proportion oi number 
of days, their sharo slionld he in thè rat io 5.6. 

?7(l 

B’s share = -- x 6-Rs 120 

Ex.2: A man can do a work in 10 days. YV uh thè hdp of a boy he can 
do thè same work in 6 days. Ifthey gel Rs 50 for lhat work, wlial 
is thè shaie of that boy ? 

Soln: The boy can do thè work in * 7= 15 days. [Recali thè theorem] 

10 6 

Man’s share : Boy’s share — 15 : 10 =3:2 

</i 

Man’s sharex 3 - Rs 30 

Es.3: A, B and C can do a work in 6,8 and 12 days respectively. Doing 
that work together they get an amount of Rs 1350. What is thc 
share of B in that amount ? 


Soln: A’s one day’s work - ^ , B’s one day’s work = 7 ; 

6 8 

C’s one day’s work -~ 

A’s share : B’s share : C’s share = t : t : 

0812 

Multiplying each ratio by thè LCM of their denominators, thè 
ratio* bi^r^rne 4:3:2 
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. B’s share = x 3^Rs. 450. 

Direct Mettimi : A’s share : B’s sharc : C’s share - 

B’s time x C’s (ime : A’s lime x C’s lime : A’s time x B’srime 


= 96:72:48 -4:3:2 


B’s share = —x 3-Rs.450. 


Fa. 4: A, B and C contrae! a work l'or Rs 550. Together, A and B are 
supposed to do -Q- of thè work. How inuch does C gei ? 

Soln: A + B did -jy work and C did - -jy =j work. 

(A + B)’s sliarc : C’s share = -jy : -y- = 7 :4 

/.C’s share = yy x 4 = Rs200. 

Ex.5: Two men undenake to do a piece of work l'or Rs 200. One alone 
could do it in 6 days, (he other in 8 days. Witli the assistanco of 
a boy they finish it in 3 days. How should thè money be divided? 

Soln: lsr man's 3 days’ work - ^ ; 2nd man’s 3 days’ work = | 

The boy’s 3 days’ work - 1 - ( - + A j _ i 
16 81 8 

Their share will be in thè ralio - : — • -=431 

6 8 ' 8 1 

. . 1 st man’s sharc ---J- x 4 = RsI 00 
8 

?ncl man’s share = x 3 = Rs 75 

o 

200 

'1 he boy’s share - — x 1 = Rs 25 

o 

Ex. 6 : Wages for 45 women amount ro Rs 15525 in 48 days. How many 
men must work 16 days to rcceive Rs 5750, tlic daily wages of a 
nati being doublé those of a woman? 

Soln: Wagc of a woman tor a day = 15S25 ~ R* — 5 - 

45 x48 16 

Tlms, wage of a man for a day = 2 x ~ = Rs — 

16 8 

Now, number of men 


Total wag e — 


5750 x 8 


= 25 men 


No. of days x 1 man’s 1 day’s wage 16 x 115 
Note: Wc should remember thè rclationship: 

Total wage - One persoli’s onc day’s wage x No. of persons 

x No. of days. 

Fx.7: 3.men and 4 boys can earn Rs 756 in 7 days. 11 men and 13 boys 
cari" eam Rs 3008 in 8 days. In what time will 7 men with 9 boys 
eam Rs 2480? 


Soln: (3m + 4b) in 1 day earn Rs - Rs 108 

3008 


( 1 ) 


(1 lm + 13b) in 1 day eam Rs = Rs 376-(2) 

o 

Froin (1), wc sce that to earn Re 1 in 1 day theie should be 
persons. Similaily, frolli (2), lo cam Re 1 in 1 day tlicrc 


3 in +- 4b 
108 


, ,,, 1 lm + 13b 

should be —-persons. 


And also; 


376 
3m + 4b 


1 lm + 13b 


-(*) 


108 376 

or, m (3 x 376-11 x 108) = b(108 x 13-4 x 376)-(*)(*) 

iE _ IQQ 5 
b " 60 ” 3 
Now, from (I) 

(3m + 4b) in 1 day cam Rs 108 
or, 3m + 4 x |m in I day eam Rs 108 
27m 

or, — in 1 day eam Rs 108 

1 m in 1 day eunts Rs 20 

Thus, wc get Ihal a man eains Rs 20 daily and a boy eams 
3 

Rs 20 x — = Rs 12 daily: 

v 7m + 9b eam Rs (7 x 20 + 9 x 12) = Rs 248 in 1 day. 

\ 7m h* 9b eam Rs 2480 in 10 days. 

Note : (*) Sincc both thè LHS and (he RIIS denoto Che sanie quantity : 
M Number of persons camingRe 1 in 1 day”. 
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(*} (*} We can arri ve at this step dxrecily be using cross-multipli 
cation-division rule. Arrange thè givcn infomiation as follows: ; 

Men Boys Eaming Days 

3 4 "x 756 + 7 


Now, 

Men 


11 


3x3008 11 x756 


8 


13 


-Boys 


3008 


+■ 8 


13x756 4x3008'' 


7 


8 


or, m (3 x 376 -Il x 108) = b<108 x 13-4 x 376)or,? = 4 

b 5 

Ex 8: 12 men wilh 13 boys can eam Rs 326.25 in 3 days. 5 men with 
boys can eam Rs 237.5 in 5 days. In what time will 3 men wit 
4boyscam Rs2107 
Solit: Solve yourself (same as Ex 7). 

Ex 9: A, B and C togethcr eam Rs 1350 in 9 days. A and C toget 
eam Rs 470 in 5 days. B and C together eam Rs 760 in 10 da) 
Find thè daily eaming of C. 

Soln: Daily eaming of A+B+C = y - :50 = Rs 150--{1) 

Daily eaming of A+C - — = Rs 94-(2) 

Daily eaming of B+C = = Rs 76-(3) 

From (l) and (2) daily eaming of B = 150 - 94 = Rs 56-(4j 

From (3) and (4) daily eaming of C = 76 - 56 = Rs 20 


4. If 3 men with 4 boys can eam Rs 210 in 7 days, and 11 men wilh 13 
boys can eam Rs 830 in 8 days, ih what time will 7 men with 9 boys 
eam Rs 1100? 

5. If 12 men with 13 boys can eam Rs 326.25 in 3 days, and 5 men with 
6 boys can eam Rs 237.50 in 5 days, in what time will 3 men with 4 
boys eam Rs 210? 

ÀNSWERS 

1. Wages are distributed in inverse proportiori of number of days. Hence 

thè money will be divided in thè ratio 18:12 

. . ^ 149.25 
.. Agets 


and B gets 


~x 18 = Rs 89.55 
149.25 


30 


x 12 = Rs 59.70 


2. A’s sharc : B’s share : C's share 
=6x7:5x7:5x6 
= 42:35:30 

53.50 


A’s share - 


B’s share — 

3. See Ex. 6. 

4. SeeEx. 7. 

5. Same as Ex. 4. 


42 4- 35 + 30 
53.50 


x 42 - x 42 = Rs 21 


107 


107 


30 = Rs 15 


EXERCISES 

1. Two men A and B working together complete a piece of work whicl 

it would have taken them respectìvely 12 and 18 days to complete if 
they worked separately. They received in payment Rs 149.25. Find 
their shares. 

2. A, B and C together do a piece of work for Rs 53.50. A working alone! 
could do it in 5 days. B working alone could do it in 6 days and C 
working alone could do it in 7 days, How should thè money be di¬ 
vided among them ? 

3. It thè wages of 45 women amount to Rs 15525 in 48 days, how many 
men must work 16 days to receive Rs 5750, thè daily wages of a man 
being doublé those of a woman? 







Pipes and Cisterns 


Iiitroduction : Pipes and Cisiems probleins are almosl (he 
same as those of Time and Work problems. Thus, if a pipe fills a tank in 

6 hrs, (hen (he pipe fills — Ih of (he tank in 1 hour. The only difference 


wi(h Pipes and Cislerns problems is that there are outlets as well as in lets. 
Thus, there are agents (thè outlets) which perforai negative work too 
I he rest of thè process is almost sindiar. 

Inlet : A pipe connected with a tank (or a cistern or a reservoir) is called 

an inlet, if it fills it. 

Outlet: A pipe connec(cd with a tank is callcd an oullet, if il emplies i(. 


FORMULAE: 

(i) If a pipe can fili a tank in x hours, then thè pati filled in 1 hour — 

1 

X 

(ii) If a pipe can empty a tank in y hours, (hcn (he pari of thè full tank 
emptied in I hour — p 

(Hi) If a pipe can fili a lank in x hours and another pipe can empty thè 
filli tank in y hours, then thè nei pari filled in 1 hour, when bolli thè 

pipes are opened - 

rime Euken to fili thè tank, when both thè pipes are Opcncd 
= -&- 



(iv) If a pipe can fili a tank in x hrs and another can fili ihc same tank 
iny hrs, then thè net pari filled in 1 hr, when botli thè pipes are opened 



rime taken to fili thè tank — 

y + x 


(v) Ifa pipe fills a tank nix hrs and another fills (he same tank in y hrs, 
bui a third one empties thè full tank in z hrs, and all of them are opened 

1 1 

—+ —- 


together, thè net pari filled in l hr 


y 


r 

z 
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time taken to fili thp tank = • 


xyz 


hrs. 


yz+xz-xy 

(vi) A pipe can fili a tank in x hrs. Due to a leak in thè bottoni it il 
filled in y hrs. If thè tank is full, thè time taken by thè leak to 

thè tank =r^-his. 
y-x 

Ex 1. : Two pipes A and B can fili a tank in 36 hours and 45 hours 

respectively. If both (he pipes are opened simultaneously, ho> 
much time will be taken to fili thè tank ? 

Soln : Part filled by A alone in 1 hour = — 

36 

Part filled by B alone in 1 hour = ~ 

45 

Part filled by (A+B) in 1 hour - ^ 

Hence, both thè pipes together will fili thè tank in 20 hours. 

Direct Method : |By formula (iv)J 

Time taken - ^ ^ = 20 hrs. 

36 + 45 

Ex 2 : A pipe can fili a tank in 15 hours. Due to a leak in thè bottoni, it 
is filled in 20 hours. If thè tank is full, how much time will thè 
leak take to empty it ? 


O = 

^15 20J 60 


Sol : Work done by thè leak in 1 hour = 

thè leak will empty thè filli tank in 60 hrs. 

Direct Method : [By formula (vi)] 

„ . , . 15 x 20 . 

Required time = y— jj* = 60 hrs. 

Ex 3 : Pipe A can fili a tank in 20 hours while pipe B alone can fili it in 
30 hours and pipe C can empty thè full tank in 40 hours, If all thè 
pipes are opened together, how much time will be needed to moke 
thè tank filli ? 

7 


Sol : Net part filled in 1 hour = I + 40 


120 ‘ 


120 1 
The tauk will be filli in -y i.e. Ì7- hours. 


Direct Method : [(By formula (v)] 
20 x 30 x 40 


120 

7 


17yhrs. 


30 x 40 + 20 x 40 - 20 x 30 
Ex 4 : Two pipes A and B can fili a cistcra in 1 hour and 75 minutes 
respectively. There is also an outlet C. If all thè three pipes are 
opened together, thè tank is foli in 50 minutes. How much time 
will be taken by C to empty thè filli tank ? 

Soln : Work done 


byCmlmin. = ^“ + ^-^jj = 3§o “ Too: 


i\ C can empty thè full tank in 100 minutes. 

Ex 5 : In what dme would a cistem be filled by three pipes whose 

diameters are 1 cm, l|- cm, 2 cm, running together, when thè 

largest alone will fili it in 61 minutes, thè amount of water flowiug 
in by each pipe being proportional (o thè square of its diameter ? 

Sol : In 1 minute thè pipe of 2 cm diameter fills — of thè cistem. 

61 

In 1 minute thè pipe of I cm diameter fills x ^ofthecistern. 

61 4 

—(*) 

In 1 minutethepipeofljcm diameterfillsy x |ofthecistern. 

—D 


In 1 minute |-—+—-— 
61 61 x 4 


of thè cistern is 
io 


x . 61x 9 

filled. 

thè whole is filled in 36 minutes. An$. 

Note :(*) We are given that amount of water flowing is proportional to 
thè square of thè diameter of thè pipe. Since 2 cm diameter fills 
-j- of thè cistem, 


61 


1 cm diameter fills 


= ~Z7 * t of thè cistem. 
61 4 


14 11 (4\ 1 4 

(**) = 3 cm diameter fills x — I - =—x-of thè cistem. 
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Ex 6 : There is a Ioak in die bottoni of a cistem. When thè cistem is 

thoroughlyrepai rcd, it would be fìlled in 3yhrs. It now takes half 

an hour longer. li thè cistem is full, how long would thè leaktake ? 
to empty thè cistem ? 

Soln : Required tirile = ^- X — “ 28 hrs. 

4-3.5 

Ex 7 : Two pipes A and B can fili a tank in 24 minules and 32 minutes 
respectively. If both thè pipes are opened simultaneo usi y, after 
how mudi timo should B be closed so that thè tank is full in 18 
minutes ? 

Soln : Let B be closed after x minutes. Then, pali fìlled by (A+B) in x 
min. + pari fìlled by A in (18-x) min. = 1 . 

7x 18-x 

° r 96 + _ 24 _ “ 1 or 7x + 4 < 18 ' x ) = 96 
or, 3x = 24 x- 8 . 

So, B should be closed after 8 min. 

Direct Formula: 

Pipe B should be closed after ^1 - -?|j x 32 = 8 min. 

Ex. 8 : Two pipes P and Q would fili a cistem in 24 hours and 32 hours 
respectively. If both pipes are opened together, find when die first 
pipe must be tumed oli so that the cistem may be just fìlled in 16 
hóurs. 

Soln: Suppose the first pipe was closed after x hrs. 

Then, first’s x hrs’ supply + secondi 16 hrs’ supply = 1 
x 16 , x li 

° r ’ 24 + 32 = '■•24= , -I=2 

x — 12 hrs. -, 

Direct Formula: 


-*- = ,_I = I 

24 2 2 


The fia-st pipe should work for ( 1 - x 24 hrs. = 12 hrs. 


?ously, (he 


Ex. 9: Il two pipes fimclion simultaneously, me reservoir is fìlled in 12 
hrs. One pipe fitte the reservoir 10 hours faster than the other. 
How many houis doca thè faster pipe take to fili the reservoir? 
Soln : Let the faster pipe iills the tank in x hrs. 

Then the slower pipe fìlls the tank in x + 10 hrs. 


When both of then are opened, thè reservoir will be fìlled in 

-iteti?) .12 

XH (x + 10) 

or, x 2 - 14x - 120 = 0 

/. x = 20 , -6 

13ut x can’t be -ve, hence the faster pipe svili fili the reservoir in 
20 hrs. 

Ex. 10: Three pipes A, B and C can fili a cistem in 6 hrs. After working 
together for 2 hours, C is closed and A and B fili the cistem in 8 
hrs. Then find thè time in which Ihe cistem can be fìlled by pipe 

Soln : A + B + C can fili in 1 hr = of cistem. 

6 

A + B + C can fili in 2 hrs ^ of cistem. 

6 3 


Un fìlled part 


-fi 1 ì 2 


fìlled by A + B in 8 hrs. 


( A + B ) °an fili thè cistem in = 12 hrs. 

And vve have (A+ B t- C) can fili the cistem in 6 hrs. 

C" (A + B + Q ■ (A + fi) can fili ihe cistem in \ ~ - 12 lirs. 

12-6 

Ex. 1 !: A tank has a leak which would empty it in 8 hrs. A tap is tumed 
on which admits 6 litres a minutes into the tank, and il is now 
emptied in J2 hrs. How many litres does thè tank hold? 

Soln : The filler tap can fili the tank in = 24 hrs. 

12 — 8 

Capacily of tank = 24 x $0 x 6 = 8640 litres. 

Ex. 12: A tank is normally fìlled in 8 hours but takes 2 hrs longer to fili 
because of a lcak in its bottoni. If the cistem is full, in how many 
hrs will the leak empty it? 

Soln : It is clcar frani die question that the filler pipe tìlls the tank in 8 
hrs and if both the filler and the leak work together, the tank is 

fìlled in 8 hrs, Therefoie, file leak will empty the tank in ^ x ^ 

10-8 

_ 40 lus. 
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T?x. J3: A pipe can fili a tank in 12 minutes and another pipe in 15 

minutcs, bui a third pipe can empty it in 6 minutes. The lire! two 
pipes are kept open for 5 minutcs in the beginning and then thè 
third pipe is also opened. In what lime is thè cistem emptied? 

Solo : Cistem filled in 5 minutes = 5^-y + -jjj - ^ 


A + Cfillm7^ = yhrs 


/. 2 (A + B + C) fili in 


■ 6 xl 0 xy 
6 x 10i6xy+ 10 X y 


Net work donc by 3 pipes in 1 minute 

=r l+ j_i_i _ _-L 

^12 15 J 6 60 

-ve sigi) shows that ^ pari is emptied in I minutes. 

/. - part is emptied in 60 x ^ - 45 minutes. 

Ex. 14 : If three taps are opened together, a tank is filled in 12 hrs. One 
of the taps can fili it in 10 hrs and another in 15 hrs. How docs 
thè third tap work? 

Suln : We have to find the nature of Ihc third tap — whether it is a filler 
or a wastc pipe. 

Let il be a filler pipe wliich fills in x hrs. 

Thell> -10x_IS_xx- 

10 X 15+ 10* + I5a 
or, I50x = 150 x 12+ 25** 12 
or, -I5Qx = 1800 
.. x= - 12 

-ve sigi! shows that the third pipe is a waste pipe which vacates 
the tank in 12 hrs. 

Ex. 15: A, B and C are three pipes connected to a tank. A and B together 
fili thè tank in 6 hrs. B and C together fili the tank in 10 hrs. A 

and C together tilt thè tank in 7- hrs. In how much lime will A, 

B and C fili the tank separateli? 

Soln : A + B fili in 6 hrs. 

B + C fili in 10 hrs. 


6 x 5 x 15 _ 5 , 

180 2 *** 

A + B + C fili the tank in 5 hrs. 

Now, A [= (A + B + C) - <B + Q] tills in 
10x5 1A1 

¥3? =,0hre - 

' - x 5 

Similarly, B fills in -7 -=15 hrs. 

f- s 

and C fills in 7 —-30 hrs. 

6-5 

Ex. 16: Two pipes can scparately fili a tank in 20 lns and 30 hra 
respcctively. Roth the pipes are opened lo fili the tank bui when 

thè tank is - full a Icak develops in thè tank through which j of 

tl)C water suppJicd by both the pipes Icak out. Wlwl is the total 
lime taken lo fili thè tank? 

Soln: l ime taken by the two pipes to fili iln; tank 
20 x 30, 

= 2 ÒT?o hrs=12hrs - 

j ot tank is filled in y = 4 hrs. 

Now. ^ of tire supplicò water Icaks «Hit 

=> the filler pipes are only 1 - j = 2 - as cflicient as carlicr. 

=> thè work of (12 - 4 =) 8 hrs will be eompleted now in 


g + l. 8|l- 12hll 


. . total time = 4+12 = 16 hrs 


Since - of supplied water leaks out, thè leakage empties the tank in 12 
x 3 ^ 36 hrs.’Now, lime taken to fili the tank by thè two pipes and the 
leakage - = lSlirs. 
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lime taken by thè two pipes and Ihc leakage to fili — of thè tank 
-18x? = l 2 hrs. 
total time-4 hrs + 12 hrs = 16 hrs. 

Ex. 17: A cistem is nomialiy filled in 8 hrs but takcs two hrs longer to c 
fili because of a teak in its bottom. If thè cisteni is full, thè leak $ 
will cmpty il in_hrs. 

Soln: (J)etailed): Suppose the leak can empty thè tank in x hrs. 

Then pari of ditelli filled in l hr = ^ - — = * 0 ^ 

o X OX 

Cistem will be filled in ——hrs. 

x - 8 

Now, - 8 ■» 2 » 10 hrs. 
x - 8 

or, 8 x = lOx - 80 /. x = 40 hrs. 

Quicker Approach: The filler takes 2 hrs more 

the leak emptics in 10 hrs what the filler fills in 2 hrs. 

=> the leak empties in 10 hrs = ^ = — of cistem 

the leak empties the full cistem in 4 x 10 - 40 hrs. 

8 x (8 + 2) 

Direct formula: Ihe leak will empty in---—40 hrs 

EXERCISE 


1. Pipes A and B can fili a Tank m 10 hours and 15 hours respectively. 

Both together can fili it in_hrs. 

2. A lap can fili the cistem in 8 hours and another can empty it in 16 
hóurs. If both the taps are opened simultaneously, the time (in hours) 

to fili the tank is_. 

3. A pipe can fili a tank in x hours and another can empty it in y hours. 

They can together fili it in (y >x)_. 

4. One tap can fili a cistem in 2 hours and another can empty the cistem 
in 3 hrs. How long will they take to fili the cistem if both the taps are 
opened ? 

5. A cistem can bc filled by two pipes A and B in 4 hours and 6 hours 

respeelively. Wlicn full, the tank can bc emptied by a third pipe C in 
8 hours. If all the taps be tumed on at the same time, the cistem will 
be full in. 


(). A tank is filled by pipe A in 32 minutes and pipe B in 36 minutes. 
When full, it can be emptied by a pipe C in 20 minutes. Il'all the three 
pipes are opened simultaneously, half of the tank will bc filled in 

_minutes. 

7. If two pipes funetion simultaneously, ihe reservoir will be filled in 6 
hours. One pipe fills the reservoir 5 hours faslcr (han the other. How 
many hours does the fàstcr pipe take to fili the reservoir? 

8 . Thrcc pipes A, B and C can fili a cisterp in 6 hours. After working at 
it together tor 2 hours, C is closed and À and B can fili il in 7 hours. 

The lime taken by C alone to fili the cistem is_hrs. 

9. A cistem has a leak which would cmply it Hi 8 hours. A tap is tumed 
on which admits 6 litres a minute irto the cistem, and it is now emp¬ 
tied in 12 hours. How many litres does the disteni hold ? 

10. Two taps can separately fili a cistem in 10 minutes and 1,5 minutes 

respeclively and when the wusle pipe is open, ihcy can together fili it • 

in 18 minutes. The wastc pipe can empty the tùli c istenvin ;_ 

minutes. 

11. A cistem has two taps which fili it in 12 min and 15 min rcspc^tivcly. 

There is also a waste pipe in thè cistem. When all.thè pipes are opened, 
the empty cistem is full in 20 min. How long will the waste pipe take 
to empty a full cistem ? 

12 . A tank can be filled by one lap in 20 min. and by another in 25 min. 

Both the taps are kept open t'or 5 min. and then the second is tumed 
off. In how many minutes more will thè tankbe completely filled? 

13. A cistem is normallv filled in 8 hours but takes two hours longer to 

fili because of a leak in its bottoni. If the cistem is full, the leak will 
cmply il in__ hrs. 

14. Two pipes X and Y can fili a cistem in 24 min. and 32 min. 

re spedi vely. If both the pipes are o|ie ned together, then after how much 
time should Y be closcd so that the tank is tùli iti 18 minutes? 

15. A leak in thè bottom of a tank can-empty the tùli tank in 6 hours. An 

inlet pipe fills water at the mie of 4 litres per minute. When the tank is 
full, thè inlet is opened and due to the leak ihc tank is emptied in 8 
hours. The capacitv of the tank is_litres. 

ANSWERS 


LA’ B together fili the tank in 


10 x 15 
10 -f-15 


= 6 hrs. 


2 8 x 16 
' 16-8 


= 16 hrs. 
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3. —hrs. 
y-x 

4. Same as Q. 2 & Q. 3, 

5. A + H + C wiil fili thc tank in 

4x6x8 4x6x8 24 _3 . 

- -= •-“ —» = *— hro 

6 x 8 + 4x8-4x6 56 7 ^7 

Note : This can also he solved in parts. 

A + B lill in = JZ hrg 
4 + 6 5 

8 " 5 


6 . A + B C fili thè tank in 

32 x 36 x 20__ 32 x 36 x 20 _ 1440 

36 x 20 + 32 x 20 - 32 x 36 208 ~ 13 

A + C fili lialf thc tank in -y- hrs 
= 55-y hrs 

7.I.et thè iaster tap fili thè tank in x hrs. 

••• slower tap fitte in (x + 5) hrs. 

Now, both taps fili thè tank in - x fo + rr. <5 j, rs 

x + x + 5 

or, x 2 + 5x = 12x + 30 
or, x 2 - 7x - 30 = 0 
/. x = 10 or -3 
We ncglcet thè -ve value. ; 

thè faster tap fills thè tank in 10 hrs. 

8 . A + B + C can fili a cistem in 6 hrs — ( 1 ) 

À + B + C can fili — of cistem in 2 hrs. 

Now, I - j = j of cistem is iilled up by A + B in 7 hrs. 

A > B lill up lite cistem in yp- - y hrs. — (2) 
From ( 1) and (2), C can fili thè cistem in 


•J21 


« 14 hrs. 


12 x 8 

9. The filler tap can fili thè tank in ——- = 24 hrs. 

12 — 8 

Capacity of tank = 6 x 60 x 24 
= 8640 lilrcs. 

10. Two taps (filiera) fili thc tank in = 6 minutes —- ( 1) 

Two filiera + a leak fili in 18 minutes (given) — (2) 

/. lcak will empty thè tank in (from ( 1 ) & ( 2 ) ) 

18x6 . . . 

-- 9 minutes. 

18-6 

11. SameasQ. 10. 

12. In 5 minutes both thè pipes fili ^ j j ^ of tank. 

9 11 

Now, 1 “ ^ = 20 is fillcd b V tbe ta P 

The first tap can fili y of tank in 20 x = 11 minutes. 

13. Let thè leak can empty thc tank in x hrs. 

Then,- 8 -*-- = 8 + 2 
x •*“ 8 

or, 8 x = lOx - 80 

. . x = y = 40hFs. 

Quicker Approach : 

The filler takes 2 hrs more. 

=> The leak emplies in 10 hrs what thè filler fills in 8 hrs. 

=> The leak empties in 10 hrs = \ - 7 (since Filler fills in 8 hrs). 

=> The leak empties full lank in 40 hrs. 

Direct Formula : 


The leak will empty in - 
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Note : The above formula is thè same as - Because it can al so be 

x y 

8 x 10 _ 4r ,,_ 

i wntteh as --—- - 40 his. 

14. Pipe x remains opened througbout for 18 minutes. 

IO 1 

- xfills-^^2 0 ^ 1316131 ^ 111 l8minutes ‘ 

The remaining j of thè tank is frlled By y in 


32 


fiì-8 


minutes. 


v 4 J 


} Hencé y will be closed afìer 8 mitiutes. 
15 . Solve il by thè same methodas in Q. 9. 


i 


TH; 


o 


Time and Distance 


ForumJaé 


0) Speed = Pi5 ‘ alrice 

Time 


(ii)Time- 


Distance 


Speed 


(iii) Distance = Speed x Time 

<iv) Ifthe speed of a body is changed in thè ratio a:b, then thè 
ratio of thè time taken changes in thè ratio b:a_ 

(v).x km/hr = (.x x y- ) m/sec. 

I O 


(vi) * metres/sec *= [* x ~ 


km/hr. 


/ 


Ex 1: Express a speed of 18 km/hr in rnetres per second. 

5 


Soln: 18 km/hr= 18 x — 

.18 


m/sec *= 5 metres/sec. 


Ex 2: Express 10 m/sec in km/hr. 


C= 10X y 


km/hr. = 36 km/hr. 


Soln : 10 m/sec = 

frheorem : Ifa certain distance is coveredatx km/hr and thè 


sartie 


disrance ts coveredaty hnfor then thè average speed during th 
wholejoumey is km/hr, * . .1. 

• x+y 


y 


Froof : Let thè distance be A km 

Time taken to travet thè distance at a speed of x km/hr = — hrs. 

• • • x 

Time taken to,trave! thè distance at a speed of y km/hr = — hrs- 
Thusyve see ihat thè total distance of 2A tra is bjtveUed in 


V 


- + - hrs. 
x y 
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2 A _ 2 Axy 2 xy 


, average speed-— = ^ 


* + .y 


km/hr. 


Ex 3: A man covers a certain distane© by car drivingat 70 km/hr and he 

retums back to thè starting point riding on a scooter at 55 km/hr. 

Find his average speed for tlie whole joumey. 

_ . A . 2x 70x 55 

Solii : Average speed - 


km/hr = 61.6 km/hr. 


70 + 55 

Ex 4: A man covers a certain distance between his house and office on 
scooter. Having an average speed of 30 km/hr, he is late by 10 
min. However, with a speed of 40 km/hr, he reaches his office 5 
min earlier. Find thè distance between his house and office. 

Soln : Let thè distance be x km. 

Time taken to cover x km at 30 km/hr = — hrs. 

Time taken to cover a; km at 40 km/hr = ^ hrs. 

Differcnce between thè time taken =15 min — -7 hr. 

4 

~ - tt = *7 or 4x - 3* = 30 or x = 30 
30 40 4 

Hencc, thè required distance is 30 km. 

Direct formula: 


( 


Required distance 

Product of two speeds 

Differcnee of two speeds _ 

Thus in this case, thè required distance 


Difference between arrivai times 


A 

ìval times 
__/ 


30 x 40 10 + 5 _ „„ 

“-T x /a 30 km. 

40-30 60 

Note: 10 minutes late and 5 minutes earlier make a differcnce of 10 + 5 
- 15 minutes. As the other units are in km/hr, thè difl'crence in 
time should atso be changed into hours. 

Ex. 5 : A man walking with a speed of 5 km/hr reaches his target 5 

minutes late. Ifhé walks at a speed ofó km/hr, he reaches on time. 
Find the distance of his target ftom his house. 

Soln : This is similar to Ex. 4. Hcre the difference in time is 5 minutes 

only. Thus required distance = x ^ km = 2.5 km. 


Ex. 6 : A boy walking at a speed of 10 km/hr reaches his school 15 

minutes late. Next time he increases his speed by 2 km/hr, bui 
stili he is late by 5 minutes. Find the distance of his school from 
his house. 

Soln : Here, the difference in time = 15 • 5 - 10 minutes 

= — hours. 
o 

His speed dnring next joumey = 10 + 2 = 12 km/hr. 

, .. É 12 x 10 l _ 

.. required dislance=——— x - =10 km 

Ex. 7 : A boy goes to school at a speed of 3 km/hr and retums to the 

village at a speed of 2 lcni/hr. If he tato 5 hrs in all, what is ihe 
distance between the village and the school? 

Soln : Let the required distance be x km. 

Thcn time taken during the first joumey = j hr. 
and time taken during the second joumey * | hr. 


.x.x , 2x + 3x „ 

" J + 2 " 5 - S 

/. x = 6 

/. required distance = 6 km 

Direct formula : 


5x = 30. 


Required distance 

= Total time taken 


Product of the two speeds 


Addition of the two speeds 


= 5 x 


3x2 


6 km. 


3 + 2 

Ex. 8 : A motor car docs a joumey in 10 hrs, the first half at 21 km/hr 
and thè second half at 24 km/lir. Find the dislance. 

Soln : Tliis question is similar to Ex. 7, but we can’t use the direci 

formula (used in Ex. 7) in this case. Tf we use the above formula, 
we gel half of the distance. (But why ?) See the detailed method 
first. 

Let the distance be x km. 
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Then-- km is travellcd at a speed of 21 km/hr and | km afa speed i 
of 24 km/hr 

' Thcn time takpn to travel The whole joumey 

T27ir + ^ 2 T r|0hrs 

so, x =—-Ì*L2-21_x_24 

(21 + 24) ZZ4km 

Direct Formula r 


Dislance - 


2 x Time x S i x S 2 


S[ + S 2 

Whcre, S 1 -= Speed during flrst half and 

S 2 ~ Speed during socond half of joumey 


Dista,ìcc^^ 0 ^^ = 224km 
21+24 • ^ 

Note : Aji absurd soln : Sometimes people think that as half of Ihe 

joumey was covered at a speed of 21 km/hr, so distance covercd 
during half thè joumey = 21 x (IO+ 2) “21 x 5 = 105 km. 

And similariy the second half distance = 24 x 5 = 120 km 
’i’otal distance = 105 + 120 = 125 lem. 

But remember tliat >alf of thè joumey means half of the 
^ tance a,ld not tinte. Thus our above solution is absurd 
Lx. 9 : The distance between two stations, Delhi and Amritsar, is 450 
km. A tram starts at 4 p.m. from Delhi and moves towards 
Amritsar at an averagc speed of 60 km/hr. Another tram slarts 
rrom Amritsar at 3.20 p.m. and moves towards Delhi al an 
average speed of 80 km/hr. How far from Delhi will the two (rains 
meet and at what lime ? 

Soln : Suppose the trains meet at a distance of x km from Delhi. Let the 
trains from Delhi and Amritsar be A and B respcclively. Then 

[ Time taken by B to cover (450 - x) km ] 

- f Time taken by A to cover x km] - -( see note) 

450 - x _£ _ 40 
80 " " 60 . ~ 60 

3(450-.r)-4.r = 160 ^ 1190 - 170 


I hus, the trains meet at a disrance of 170 km from Delhi. 

Time taken by A to cover 170 km - f-^-ì hrs = 2hrs 50min. 

So, the (rains meet at 6.50 p.m. 

Note : RHS ^ 4 : 00 p.m. - 3.20 p.m. = 40 minutes 
- 40 . 

;'«ò hr 

LI !S Comes from the faci that thè train from Amritsar look 40 
minutes more to (ravel up to thè meeting point becausc u bad started ils 
joumey at 3.20 p.m. whcreas thè train from Delhi had started its joumey 
at 4 p.m. and the meeting rime is the same for both thè trains. 

Ex. 10 : Walking | of his usuai speed, a person is 10 min late to his 

office. Find his usuai timc to cover (he distance. 

Soln : Let the usuai lime bcjr min. 

Time taken at | of the usuai speed = y min (from (iv) under 
formu Iae section ) 

f»-* = io => | - 10 => 30min. 


Direct Formula : 

Usuai lime = 


Late lime 10 10 

- — = 30 minutes. 


H 


^-ii =-i 


Kx. Il : Running ^ of his usuai speed, a person improves his timing by 

10 minutes. Find his usuai time to cover the distance. 

Soln : 1 his is similar to Ex 10, but noi exactly thè same. In this case, thè 
speed is incrcased and hence the timc is reduced. Whereas il was 
just opposite in Ex. 10. 

You should tiy to solve this question by detailed method 
Direct formula for such question is slightly changed and is given as: 
TLrnl firn,- - Tm P rOTed tUne IO |A . 

usuai urne - -— -*-- •■= 40 minutes. 




Note : Mark the change in thè above two direct formulai 
Ex. 12 : Two mcn A and B start from a place P walking ai 3 km and 3.5 
km an hour respec^vely. How many km will they be aparl atthe 
endof3hrs 


1190 => a: 170, 
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(i) if they walk in opposile directions? 

(ii) if they walk in thc sanie direction ? 

Wbat ti me will they talee to be 16 km apart 

(iii) if they walk in opposite directions? 

(iv) if they walk in thè sarne direction? 

Snin : (i) When they walk in opposite directions, they will be (3 + 3.5) 
or 6.5 km apart in one hour. 

/. required dislance = 6.5 x 3 « 19.5 km 

(ii) When they walk in thè same direction, they will be (3.5 - 3)' 

or 0.5 km apart in onc hour. 

•\ requìred distali ce = 0.5 x 3 = 1.5 km 

(iii) They are 6.5 km apart in 1 hr. 

required timo = — - 2~^r hrs. 

(ìv) They are 0.5 km apart in 1 hr. 

-*• required time = ~ = 32 hrs. 


Ex. 13 : A train travelling 25 km an hour leaves Delhi at 9 a.m. and 
another train travelling 35 km an hour starts at 2 p.m. in thè same 
direction. How many km fiorii Delhi will they be together ? 
Solo : Ihe first train has a start of 25 x 5 km and thè second train gains 
(35 - 25) or 10 km per hour. 


thè second tram will gain 25 x 5 km in — j - * * or 12 j hours. 


thè required distance from Delhi -12 ^ x 35 km = 437 ^ km. Ans. 

— z 


Direct Formula : 11“you can remember thè direct calculating formula, 
it may be more hclpfiil. 


Meeting point’s distance from starting point 

_ Si x Ss * Difference in time 
DitYerence in speed 

where S| and S2 are thè speed s of thè first and thè second trains 
respectìvely. _ 


Reqd. dispnee = ^ » 3S x (2 l ,.m. - 9a.n ^ 
35-25 

25 x35 x 5 ... 1 . 

- ù - = 437y km 
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Ex. 14 : Two men A and B walk from P to Q y a distance ol 21 km, at 3 
and 4 km an hour respeclively. B reaches Q, retums immediately 
and meets A at R. Find thè distance from P to R. 

Soia : When B meets A à\R,B has walked thè distance PQ + QR and 
A thè distance PR. That is, both of them have together walked 
twice thè distance from P lo Q , i.e. 42 km. 

Now thè rates of A and B are 3 : 4 and they have walked 42 km. 

Hence thè distance PR travelled by /f = y of 42 km - 18 km Ans. 

Direct Formula : When thè ratio of speeds of A and B is a : 6, then in 
this case: 


Distance travelled by A 



= 2 x Distance of two points 

a 

a + b 


and distance travelled by B 

b 


= 2 x Dislance of two points 

d + b 

J 

V _ 

K > 



Thus, distance travelled by A (PR) 


-2x21 


r 3 

l 3+4 


= 18 km. 


t heorem : If two persons A and B start ut thè same time in apposite N 
directions from two points and after pass ing each olher they 
complete thè journeys in ‘a ' and 'h ' hrs respectively. then 
A ’s speed : B’s speed * Vò : Vo _ j 


Proof s 

Let thè total distance be D km 
A’s speed be x km/hr 
B’s speed beykm/hr 

As they are moving in opposite directions, theii relative vclocity 
is (jr +y) km/hr. 

Thus, they will meet after—-hrs 
x+y 

Now, thè distance travelled by A in hrs — PO = —— km 

x+y x + y 
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And thè distance travellcd by B in —hrs -00- km 

.x + y x + y 

Now, A passes thc distance, QO, in a hrs. 

Thereforc, bis speed = —^— 

' . • (x + y)a 

Similarly, B passes thè distance, PO, in b hre. 

Ttìérefore, his speed = — Dx ■ 

. (*+yy> 

Now, ratio oftheir speeds = * 

(x+y)a (xiy)b 
or,*--£^ + _S5L_ 

„ r *_ Dy . (*+y)& 


or,^ = — 

.V (A+y)a Dr 

* y b 
or, ’P^-x- 
y x a 

or. 4-i , * 

/ a ; 


0r ’ /"a * = ■'■ x:y~<b:-Jà 

This proves thè theorem. 

Ex. 15 : A man sets out to cycle from Delhi to Rohtak, and at thc sanie 
tiinc anothcr man starts from Rohtak lo cycle to Delhi. After 

passing each other they complete their journcys in 3 | and 4 - 

hours respectively. At what rate does thè second man cycle if thè 
first cycles at 8 km per hour ? 

Solo : If tvvo persons (or tram) A and Bslartat lhe same lime inopposite 
airections from two poinls, and arrive at thè point a and b hrs 
respectively after having met, then 
A’s rate ; B’s rate = (from thè theorem) 

Thus in thè above case 


Ist man's rate 
2 nd man’s rate 


Vif = J 


■■■ 2 nd man’s rate = ~ x 8-67 km/hr. 

o 3 
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Reportofguns 

Ex. 16. Two guns were fired from thc same place at an interval of 13 
minutes but a person in a traiti approaching thè place hears thc 
second report 1 2 minutes 30 seconds after thè first. Find thè speed 
ofthctrain,.supposingthal sound travels at330metrespcrsccond. 

Soln. It is easy to see that thè distance travelled by thè tram in 12 min. 
30 seconds could be travelled by sound in (13 min. -12 min. 30 
seconds =) 30 seconds. 

thè tram travels 330 x 30 metres in 12^ min. 

6 


.•. thè speed of thc train per hour 
330 x 30 x 2 x 60 1188 

25 x 1000 ~ 25 ° r 


or 47— km. Ans. 


Carilage drivlng in a fog 

Ex. 17. A carriage driving in a fog passed a man who was walking at thè 
rate of 3 km. an hour in thè same direction. He could sce thè 
carriage for 4 minutes and it was visiblc lo him upto a distance 


of lOOm^What was thè speed of thc carriage? 


Soln. The distance travellcd by thè man in 4 minutes = 


3 x 1000 
.60 


x 4 


= 200 metres. 

distance travelled by thè carriage in 4 minutes 
-(200+ 100) =300 metres. 

speed of carriage = x ■ km per hour 

“ 4 j km per hour Ans. 

Ex. 18 : A monkey tries to ascend a greased pole 14 metres high. He 
ascenda 2 metres in first minute and slips down 1 metre in thè 
alternate minute. If ' ' fontinues to ascend in this fashion, how 
long does he take udì thc top? 

Soln : In every 2 minutes he is ablc to ascend 2-1-1 metro. Ibis way 
he ascends upto 12 metres because when he reaches at thè top, he 
does noi slip down. Thus, upto 12 metres he takes 12 < 2 « 24 
minutes and for thc last 2 metres he takes 1 minute. Therefore, 
he takes 24 + 1 “ 25 minutes to reach thè top. Thàt is, in 26th 
minute he reaches thè top. / . 
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Ex. 19 : Two runners cover thè same distance at thè rate of 15 km and 
16 km per hour respectively. Find thè distance travelled when one 
takes 16 minutes longer Ihan thè other. 

Solo : Let thè distance be x km. 

Time taken by thè first runner = jt hrs 


Time take by thè second runner = — hrs 

lo 

Now 

’ 15 16 60 

*(16-15) 16 

° r ’ 15x16 60 

X = 15 x 16 = 64 km 

60 

Direct Formula : 


istance 

Multi pi ication ofspeeds . 4 . 

= w JT - ro r — x DifFerencein (in 

Difiercncc of Speeds 


x DifFerence in lime lo cover Ihe distane 


15x16 16 

—:—n 1 x — - 64 km. 
16-15 60 


Ex. 20 : Two cara rnn to a place at Ihe speeds of 45 km/hr and 60 km/hr 
respectively, If thè second car takes 5 hrs less than Ihe First for 
thejoumey, find thè length of thè joumey. 

Solo : This example is similar to Ex. 19. The only difFerence is that in 
Ex. 19, one takes longer time than thè other but in Ex. 20, one 
lakes shorfer time than thè other. It hardly mettere because both 
are different forms of thè same statement. "One takes 5 hrs less 
than thè other" means thè second takes 5 hrs more than thè First 
to reach thè destination. So thè above direct formula worfcs in 
this case also. 

4s x fin 

.\ distance =-x 5 =900 km 

60 -45 

Ex. 21 : A man takes S hours to walk to a certain place and ride back. 
However, he couldhave gai ned 2 hrs, ifhe had covered both ways 
by riding. JIow long would he bave taken to walk both ways? 

Soln : Walking time + Riding time = 8 hrs-(1) 

. 2 Riding time = 8 - 2 = 6 hrs ——■ (2) 



2 x ( 1 ) - ( 2 ) gives thè result 
2 x walking time = 2 x 8-6 = 10 hrs. 

/. both ways walking will take 10 hrs. 

Quteker Approach : Two ways riding saves a time oF2 hrs. Il simply 
means that ode way riding takes 2 lira less than one way walking. lt 
further means that one way walking takes 2 hrs more than one way riding. 
Thus, both way walking will take 8 + 2 = 10 hra. 

Thereforc, direct formula : 

Both way walking = One way walking and one way riding time 
+ Gain in time = 8 + 2 = 10 hra. 

Ex. 22 : A man takes 12 hrs to walk to a certain place and ride back. 

However, if he walks both thè ways he necds 3 hrs more. How 
long would he have taken to ride both ways? 

Soln : Quicker Method : 

Required time = 12 - 3 ■ 9 hrs. 

Note : The approach for thè quicker method is similar to that ofEx. 21. Try 
to define it. 

Ex. 23 : Two trains for Patna leave Delhi at 10 a.m. and 10.30 a.m. and 
I trave! at 60 km/hr and 75 km/hr respectively. How many kilome- 
tres from Delhi will thè two trains be together? 

Soln : Use thè direct formula uscd in Ex. 13. 

Meeting point’s distance = (10.30 am - IO am) 

_ 60 x 75 ^ 

15 1 60 J 150 km ’ 

Note : Ex. 23, Ex 19 and Ex 20 are similar. Do you agree? Ycs, you must 
agrce with it. Ex. 23 can be rcwritten as: 

"Two trains leaves Delhi at speeds of 60 km/hr and 75 km/hr 
respectively. The faster train takes 30 minutes (10.30 - 10) less to meet 
thè slower onc. Find thè distance travelled by them to meet each other." 

This forni of thè above example is thè same as Ex. 20 or Ex. 
19. That is why we have used thè same direct formulae io all the cases 
of Ex. 19, Ex 20 and Ex 23. * 

Ex. 24 : A man leaves a point P at 6 a.m. and reaches the point Q at 10 
a.m. Another man leaves thè point Q at 8 a.m. and reaches thè 
point P at 12 noon. At what time do they meet? 

Soln : Let the distance PQ = A km. 

And they meet * his after the finsi man starti 
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Average speed of first man = ——— = — km/hr. 

10-6 4 


Average speed ofsecond man =—^— = ~ km/hr 
v 12-8 4 

Distance travelled. by first man—~ km 

Thcy meet a: hre afler thè first man starts. The second man, as he 
staris 2 hrs late, meets after (x - 2) hrs from his start. Thercfore, 

thè distance travelled by thè second man “ A ( X ~ Q km 


thè distance travelled by thè second man 
Now,^ + ^ - ~^ k nl = / i 


or, 2x - 2 = 4 
A" — 3 hrs. 

.. They meet at 6 a.m. + 3 hrs - 9 a.m. 

Quicker Approach : Silice both thè persons take equal time of 4 hm to 
cover thè distance, thcir meeting time will be exactly in thè middle 
of 6 a.m. and 12 noon, ie, at 9 a.m. 

But what happens when they take diffcrent times? In that case, 
thè fòllowing formula works good. 


- 6 a.m. + 


Sum of time taken by both 


( 10.00 - 6 . 00 ) 02.00 -- 6 : 00 ) 
( 10.00 - 6 . 00 ) + ( 12.00 - 8 . 00 ) 
4x6 „ 


= 6 a.m.+ —=9a.m. 

4 + 4 

• This formula is more useful in Ihe fotlowing example. 

Ex. 25 : A train leavcs Patna at 5 a.m. and reaches Delhi at 9 a.m. Anothei 
train leaves Delhi at 6.30 a.m. and reaches Patna at 10 a.m. At 
what time do thè two trains meet? 

Soln : By Direct Formula : 

They will meet at = 5 a.m. + - ^XìgM - 5-00) 

(9.00 - 5.00) + (10.00 - 6.30) 



4x5 2 

** 5 a.m. + hrs 86 5 a.m. + 2- hrs.'* 7.40 a.m. 

Note : ( 10.00 -6.J0) = 3.30 - 3^hre = 3.5 hrs 
Ex. 26 : A person has to cover a dislance of 80 km in 10 hrs. If he covcrs 
half of Ihe joumey in j time, what should be his speed to cover 
thè remaining distance in thè time left? 

Soln : Ufi distance = 80^1 - =40 km. 

Time loft = 10 fi -|j»4hrs. 

40 

•*- required speed « —= 10 km/hr. 

Ex. 27 : A person covers a distance in 40 mmutes if he runs at a speed 
of 45 km per hour on an average. Find thè speed at which he must 
run to reduce thè time of joumey to 30 minutes. 

So,n Theorem : Speed and time taken are inversely propnrtionai' 

Therefore, S\ T\ = Si T 2 = S3 T3 . 

Where $1 , $ 2 , S) .... are the speeds 
and Ti , Tj , Ty .... are thè time taken to travel thè some dista nce. 

Thus in this case; 

45 x 40 = S 2 x 30 •• s 2 = ^^ = 60 km/hr. 

Ex. 28 : Without any stoppage a person travels a certain distance al 

an average speed of 80 kmph, and wilh stoppages he covers the 
same distance at an average speed of 60 kmph. How many 
minutes per hour dces he stop? 

Soln : Let tho total distance be* km. 

Time taken at tire speed of 80 km/hr = hTs. 

80 

Time taken at tlic speed of 60 km/hr « -£r hrs. 

60 


■: hereitcdfor fe-^) l,ra 


60 x 80 240 
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• l>‘srcstpwhour^ + | i =^x“=| h rs. =15min U te S . 


By Dir ect Formula t 


Time ofrest per hour - StSESEÉ_ 

Speed witliout stoppagc 




80 60 1 . tc 
= —— = - hr - 15 minutes. 

Ex. 29 : A man travels 360 km in 4 Iirs, parfly by air and partly by train. 

If he liad travellcd all thè way by air, lie would bave saved y of 

thè timo he was in irain and would ha ve arrived at his destinai ion 
2 hours early. Fmd thè distance he travellcd by air and train. 

4 

Soln : y of total time in train - 2 hours. 

— . . ... 2x5 5, 

. Total timo in tram T ^ = — hrs. 

Total time spent in air - 4 -- y = y hrs. 

By thè given hypothesis, il' 360 km is covered by air, then time 
taken is (4 - 2 —) 2 hrs. 

3 

vvhen — hrs is spent in air, distance covered 

360 3 .- A , 

-— x y- 270 km 

Distance covered by train - 360 - 270 = 90 km. 

Ri. 30 : A man rode out a certain distance by train at thè rate of 25 km 
an hour and walked back at thè rate of 4 km per hour. The whofe 
joumey took 5 houi* and 48 minutes What distance dici he ride? 
Soln : Lct thè distance be x km. 

Then tinie spent in joumey by train = yr hrs. 


AnS,firn£ spent in joumey by walking - y hrs. 

Thcrcfore^^y + y = 5 hrs 48 minutes. 

29 * ;.48 29 100 _. 

ors iw= 5 60 = T • t = —“ 20km 


Direct Formula 


Multiolication of two specds 

Distance = Total lime x- is 


.48 25 ^ 4 

'60 *25 + 4 


= 29 x 25 x 4 =20km 
5 29 


Note : This example is different lrom Ex 19, lix 20 and Ex 23 because 
herc total time during both lypes of joumey is given whereas in 
thè prcvious examples (he difference in time between both types 
of jolimcy were given. And accordingly thè denominator in direct 
formula is changcd. Mark thè difference carefully and iry to 
understand thè rcason. Othcrwise, it will create a confusion 
during practice lime. . 

Ex. 31: One aeroplane star tcA 30 minutes latcr than thè scheduled timo 
from a place 1500 km away from its destination. To reach thè 
desti nailon atthe scheduled time the pilothad to incrcase thè speed 
by 250 km/hr. What was the speed of tbc aeroplane per hour during 
the joumey? 

Soln: Dctail Mcthod: Let it take x hrs in seeond case. 


. 1500 1500 

Then speed — — = — ^ 

X 1 2 


250 


1500 


or. 


or, 750 = 250x 


x + yl- I500x 


il 


= 250 


or, x 2 + y - 3 = 0 

or, 2x 2 + x - 6 - 0 
or, 2x 2 + 4x - 3x - 6 - 0 
or, x (2x - 3) + 2(2x-3) = 0 
or, (x+2) (2x-3)r0 

■ .--'4 
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rhcreforc, thè piane takes | hrs in second case, i.e. j + his 
in norma! case. Tlius, nomai speed - - 750 km/hr 


Lesser timo 


Qurcker Mnths: 

Tesser lime 

J_ 

2 


Increasc in Speed 


We aimnge the given in formali on in iwo columns as given above. 
The raim is continuai unti! we gel tlic Lwo ralios sudi that their 
cross-products givc the dislance between the poìnts. 

Thus, we iind our answer as: 

Wilh the speed of 1000 km/hr thè piane takes | hrs and with the 

speed of 750 km/hr the piane takes 2 hrs. / 

Thereforc, normal speed is 750 km/lir. y 
E.v. 32: Am aeroplano* staile:! one hour later tlian ijs schedulcd lime frani 
a place 1200 km «way frani its destinarioh. To reach ihc destina- 
11011 al lhe schedulcd lime Ihe pilot had lo increase the speed by 
200 km/hr. Wliat was the speed of the aeroplane per hour in norma! 
case? 

SoJii: Tesser timo Increate in Speed 

3 200 


- uw 

Tlius, the nonna! time is 3 hrs and nonna! speed is 400 km/hr 
Ex. 33: A traili was late bv 6 minutes. Ilio driver increased its speed by 
4 knvhr. At The next station, 36 km away, the irain feached on 
lime. Find the originai speed of the tram. 

Soln: [f you solve this question by dotai I method, you will geta quadmtic 
equation. But with the he!p oi' thè above-discussed method it 
becomes very easy to solve tilt* question. 


Increate in speed 
4 km/hr 


Thus, lhe nonna! speed is 36 km/hr. 

Ex. 34: When a man travels cqual dislance at spccds V j and V 2 km/hr, 
his averagc speed is 4 km/hr. But when he travels at these speeds 
for cqual times his average speed is 4.5 km/hr. Find the differente 
of thè lwo speeds. 

Soln : Dctail method : Suppose the equal dislance = D km 
Then timo taken with V ) and V 2 speeds are 

—y hrs & — hrs respectively. 


.. average speed = 


Tota l distane e 
Total timc 


_D 

Vi + V 2 


2Vi V 2 
V] + V 2 


= 4 km/hr 


Vi + V? 

In second case, average speed ----- 4.5 km/hr 

That is; V 1 + V 2 = 9 and V 1 V 2 = 18 
Now, (V 1 - V 2 ) 2 = (V 1 i V 2 ) 2 -4V,V 2 
= 81-72-9 
Vj V 2 = 3 km/hr 
Direct Formula : 

Vi - V 2 = V4(4.5>(4.5-4) = 3 km/hr 
Note : You may be asked to find the two speeds. Find them. 

Ex. 35: A pen»on travels for 3 hrs al lhe speed of 40 km/hr and for 4.5 
hrs at the speed of 60 km/hr. At thè end of it, he finds that he has 
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covered j <>f thè total distance. At what average speed should he 

travet to cover thè remaining distance in 4 hrs? 

Soln : Total dislance covered in (3 + 4.5) hrs 
= 3x40 + 4.5x60-390 km. 

Now, since - of thè distance = 390 

| of thè distance = 390 x j x | - 260 km. 

average speed for thè remaining distance = = 65 km/hr. 

Direct formula: The avcragc speed for thè remaining distance 


(R]Ti + R 2 T 2 ) y-1 


(40x 3 + 60 x 4.5) |y —1 


390 x 2 


65 km/hr. 


Ex. 36: I lari took 20 mimites to walk 3 km. lf Sliyam is 20% faster than 
Hari, how much lime will he take to cover the same distance? 
Soln : Before going for the solution we should discuss a generalised 
formula which may be usoful for some more similar cascs. 

Ram, walking at the rate of Si km/hr, takes t] hours to cover a 
distance. Shyam, walking at the rate of S 2 km/hr, takes 12 hours 
lo cover the same dislance. Then, 

Sili- S 2 I 2 — Distance 
or. Siti»*- S 2 I 2 = Constant 

Thus we see that both speed and tini e are inversely propor- 
tional to cach other. That is, if the speed increases to 4 times, the 

time will decrease to ^ times. See the followìng cascs. 

(a) lf ‘A' takes 8 hrs to cover a distance and ‘B’ is four times 
faster tlian 

A, tlicn what time will ‘B’ take to cover thè same distance? 
We haveSit] = S 2 t 2 

S 111 = 4 S|t 2 =e> t 2 = t = 7 = 2 hrs 

4 4 

(b) lf A takes 8 hrs to cover a distance and he is 4 limes faster 
than ‘B* then what time will ‘B’ take to cover the sanie distance? 


We bave, 

Siti = S2t2=>4S2*8=S2*t2 
t 2 = 32 hrs. 

Note : In case (b), it is clear that B is 4 times slower, so he will take 4 
limes the time taken by A 

(c) lf ‘B’ is 20% faster than ‘A’, then what time will he take to 
traveI thè distance which ‘A’ travels in 20 minutes? 

Si ti = S 2 t 2 


s ' x2 ° = Too Sl *' 2 


20x100 
” <2 " 120 


= f=16|min. 


Note: (1) Since S 2 is 20% more than S 1 , then S 2 - S 1 j 

(2) This is the same question us asked by the student. 

(d) B’ takes 30% less time than k A‘ to cover the same distance. 
What should bc the speed of ‘B’ if A walks at a rate of 7 km/hr ? 

Àgain, 7 x t, = S 2 ^ ^ " — 7 ^ = l ° ^ 

Ex. 37: A person travelled 120 km by steamer, 450 km by tram and 60 
km by horse. It took 13 houm 30 minutes. If the rate of the tram 
is 3 times that of the borse and 1.5 times that of the steamer, find 
the rate of the ti ain per hour. 

St»ln : Suppose the speed of borse = x km/hr. Then speed of the train 
^ 3x km/hr and speed of Ihc steamer = 2 x km/hr 

Now *? h lx" + T = 13 - 5hours 


(Since 13 hrs 30 minutes - 13.5 hrs) 


360 + 900 + 360 


x = j ^_, 20 

6 x 13.5 


Speed of train -■ 3x = 3 x 20 - 60 km/hr 
Quicker Mcthod : Arrange the informalions like; 


Train Steamer Horse 

Distance 45(1 km 120 km 60 kn 

Speed 3 2 1 

Total time - 13.5 hrs 

450 x 2 x 1 + 120 x 3 x 1 + 60 x 3 x 2 
eedof train--ÌJ77T71 


Speed of train - 


= i|^-= 60 km/hr 
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And speed of steamer = ' ^? = 40 km/hr 
40.5 

Similarly, we can find thc speed of thè horsc directly. 

Note : The abovc formula is easier to remember because wc finti that 

(1) In numerator, thè distance coveredby Ihe train (450) is multiplied 
by speeds of steamer and horsc. We deal wilh thè other two in a 
s imi lai* manner. 

(2) In denominator lor speed of train, total time (13.5 hrs) is multi¬ 
plied by speed of steam and horse. 

(3) Now, you can writc down thè formula fot* tlic speed of thè horse 
veiy easily. 

Ex. 38: A man rovere a ccrtain dìstance on scooter. Had he movcd 3 
kfnph faster, ho would bave taken 40 minutes less. Il he had movcd 
2 kmph slower, he woutd have taken 40 minutes more. Find thè 
dìstance (in km) and originai speed. 

Solii: (Detailed): Suppose thc distance is D km and thc initial speed is 
x km/lir. 


Then, wc have 


D D 40 . U D 

x + 3 x 60 an x —2 ~~ x + 


or, - 


3D 


x (x + 3) 3 


^~<i> 


D. _P 2 

’x"xh-3'3 

and--- —= | or. ——-— = — ( 2 ) 

x -2 x 3 ' x(x-2) 3 w 


:>d 


2D 


Froni ( 1 ) and (2) we have 

x (x + 3) x (x -72) 

or, 3 (x - 2) = 2 (x + 3) 

or, 3x - 6 - 2x + 6 x = 12 km/hr. 

Now, if we put tlns vaine in (1) we get 
n _ 2 12x15 

° 3 3— km 


40 

60 


Quickcr Meltiod: In thè above question when time reduced in arrivai 
(40 minutes) is equal to thè time increased in arrivai (40 minutes) 
then 


Speed - 2 * (Increate in sp e ed x Dccrease in spe e d) 
Diflcrence in increase and decreasc in speeds 

= ^-f) 2JM2kn,/hr 


4» 
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Now, Distance = 


(12 4 3)-(12-2) 
15 x10 40 440 


Diffbetween arrivai time 


Note: 40 minutes late and 40 minutes earlicr make a difference of 


40 + 40 = 80 minutes - 77 hrs. 

60 


Ex. 39: A man takes 8 hrs lo walk lo a ceitain place and ride back. 
However, he could have gainerì 2 hrs, if he had covered both ways 
by riding I low long would he take to walk both ways? 

Soln. Walking time 4 Riding time = 8 hrs.(1) 

2 x nding time - 8-2 = 6 hrs.( 2 ) 

Performing 2 x (1) - (2) gives thc rcsult 
2 x walking lime = 2 x 8 - 6=10 hrs; 

.. both ways walking vvill take 10 hrs. 

Direct formula: Both ways walking 

” One way walking and one way riding time + Gain in time 


= 8 + 2-10 hrs. 


RXERCISES 


1 A tram runs at thc rate of 45 km an hour. What is its speed in metres 
per second? 

2. A motor car takes 50 seconds to travcl 500 metres. What is its speed 
in km per hour? 

3. How many km por hour does a man walk who passes through a Street 
600m long in 5 minutes? 

4. Compare thè rates of two irains, onc traveliing ai 45 km an hour and 
thè other at 10 in a second. 


5. The whcel of an enginc A- metres in eircumterencc makes seven 

revolufions in 4 seconds. Find thè speed of thè train in km per hour. 

6 . What is thc lengtli of thè bridge whieh a man riding 15 km an hour 
can cross in 5 minutes? 

7. A man takes 6 hrs. 30 min. in walking to a ccrtain place and riding 

back. He would have gaiiied 2 hrs. 10 min. by riding both ways. iiow 
long would he take to walk bolli ways? 


8 .1 walk a certain dislance and ride back and take 6 ^ hours altogethcr. 
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I eould walk both ways in T- hours. How long would it lakc me to 


ride bolli ways ? 

9. At what distancc fiom Delhi will a tram, which leaves Delhi for 
Amritsar at 2.45 p.m., and goes al thè rate of 50 km an hour, meet a 
tram which leaves Amritsar for Delhi at 1.35 p.m. and goes al ihc rate 
of 60 km por hour, thè distance between ihe two towns being 510 km? 

10. A traili which travels at thè uniform rate of 10 m a sccond leaves 
Madras for Arconum al 7 a.m. At what distance fforn Madras will it 
mecl a tram which leaves Arconum for Madras at 7.20 a.m., and trav- 
els oncdhird laster than thè former docs, thè distance ffom Madras to 
Arconum being 68 km ? 

11. Two boys begin together to w ri le onta booklet contai ning 8190 lines. 
The lìrst boy starts with thè firsl line, writing at thè rate of 200 lines 
an hour; and thè sccond boy starts with thè lasi Irne, then writes 

8189th line and so on, proc cedi ng backward at the rate of 150 lines an 
hour. At what line will they meet ? 

12. A, B and C can walk at the ralcs of 3,4 and 5 km an hour rcspectively. 
Thcy start from Poona at 1,2,3 o’clock re spedively. Whcn B catches 
A, B sends him back with a message to C. \Vhen will C get the messagc? 

13. A thief is spoUcd by a policeman from a distancc of200 metres. When 
the policeman starts thè chasc, the thief atso starts running. Assuming 
Ihc speed of the thief 10 kilomeires an hour, and that of the policeman 
12 kilomeires an hour, how far will bave the thief nin beforc he is 
overtaken ? 


14. Two men start togelher to walk a certain distancc, one at 3y km an hour 


and the other at 3 km an hour. The former arrives half an hour before 

the latter. Find the distance. 

15. Two bicyclists do the same jonmcy by travelling rcspectively at the 

rates of 9 and 10 km an hour. Find thè Jength of the joumey when one 
takes 32 minutes longei than the other. 

16. A motor car does a jonmcy in 10 hours, the firet halfat 21 km per 
hour, and the resi at 24 km per hour. Find the distance. 

17. A mati walks from A lo B and back in a certain (ime at the rate of 


3 ^ km per hour. 


Bui if he had walked from A to B at the rate of 3 km 


an hour and back from B to A at the rate of 4 km an hour, he would 
bave taken 5 minutes longer. Find the distancc between A and B. 

18. A man rode out a certain distancc by train at the rate of 25 km per 
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hour and walked hack at thè rate of 4, km per hour. The whole joumey 
took 5 houi's 48 nunutes. What distancc did he ride ? 

19. Two trains start al the sanie rime from two statìons and piocecd 
towards each other at the rates of 20 km and 25 km per hour rcspec- 
tively. When they meet, it is found that one tram bas travelled 80 km 
more than the other. Find the distance between the two siations. 

20.1 bave to be at a certain place al a certain rime and I find that I shall 
be 15 minutes too late, if I walk at 4 km an hour; and 10 minutes too 
soon, if I walk at 6 km an hour. How far have I to walk 7 

21. A person going from Pondi cherry to Ootacamond trave! s 120 km by 
steamer, 450 km by rail and 60 km hy borse transit. The joumey oc¬ 
cupici 13 hours 30 minutes, and the rate of thè train is thrcc timcs that 

of the borse transit and ly times that of the steamer. Fmd the rate of 

the traiti. 

22. Supposing that telegraph polcs on a railroad are 50 meUes apart, how 
many will be pàssed by a car in 4 hours if thè speed of the train is 45 
km an hour? 


ANSWERS 

1.45x-^- = ^= |2 .Sm,'s 
500 

2 . Speed in m/s =-^-= 10 

18 

Speed in kni/hr — 10 x — = 36 km/hr 

i c a / 600 

3. Speed in m/s =-= 2 

5 x 60 

.. Speed in km/hr = 2 x y = y- 7 y km/hr 

4 10 m/s = 10 x = 36 km/hr 
ratio = 45 : 36 = 5 : 4 

5. Distance covercd in 4 scconds - yx 7 metres 
.'. Speed in m/s = ^ 

Speed in km/hr = ^ x -^ = 27 km/hr 
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6 . Distance covcrcd in 5 minutes = ; 7 ^x 5 = 7 ^ = 4km = 1250 metres. 

i oU 124 

7. Walking + Riding = 6 hrs 30 min.-(1) 

2 Riding = 6 hrs 30 min - 2 hrs 10 min - 4 hrs 20 min — (2) 

Solving thè aho ve rwo rclations (equations); 

2 x {!)-(2)gives 

2 walking = 13 lirs - 4 hrs 20 min 8 hrs 40 minutes. 

Quicker Approach : Instead of walking and riding if he covcred both 
thè ways by riding he saves 2 hrs 10 min. 

=> One way walking lakes 1 hrs 10 min more than Olle way riding. 
Therefore, if onc way walking + onc way riding takes 6 hrs 30 
min then both ways walking will take 6 hrs 30 min + 2 hrs 1 0 min 
= 8 hrs 40 min. 

8 . Walking i* Riding —y hrs — (1) 

Walking + Walking = 7~ hrs 

or, 2 walking = y hrs -— (4) 

2 x (l) - (2)gives, 2 Riding = 13-y = y = 5 hrs 15 min. 

Quicker Approach : 

Both ways walking lakes 7 hrs 45 min and one way walking + 
one way riding takes 6 hrs 30 min. 

One way walking takes (7 hrs 45 min) - (6 hrs 30 min) 

= 1 hr 15 min more lime than one way riding. . 

Therefore, if one way riding +onc way walking takes 6 hrs 30 
min then both ways riding will take 6 hrs 30 min - i hr 15 min = 
5 hr 15 min. 

9 Let them meet at* km from Delhi. 

'fhen, 2.45 PM * = 1 .35 PM + «Their meeting rime. 

o f ,(2.4 5 PM-1.35P M) + ^ + | ) -] = ^^ 

{<> ) [SO x 60 J 2 

0 IX (im = }l_l = ìLzl = W 

* 3000 2 6 6 6 


. „_44 3000 

X ~ 6 * tìò""' 2001 ™- 

Quicker Approach : The second (leaving Amritsar) train starts ics 

joumey eariicr. It covers 60 x (2.45 PM - 1.35 PM) = 60 x li hr = 70 

km when the firn (leaving Delhi) starts its joumey 

Now, both the trains cover 510 - 70 - 440 km with relative 
speed of 501- 60 ^ 110 km/lir 

I hus, they meet alìer « 4 hrs after the first train starts at 

2.45 PM. 

Now, the first train covers 4 x 50 = 200 km lo meet the second 

tram. 

Direct Formula : With die help of the above approach, a dii«ci formula 
can be dertved.as : 

The meeting pomi from Delhi (first frain’s starting point) = 

51 Total distance - S 2 x (Ti - T?) 1 

l Si + S 2 -- J 

Where, S 1 is thè speed of first train 

5 2 is the speed of 2 nd train. 

Tj is starting time of lst train. 

* T 2 is starting time of 2 nd tram. 

510-60*2] r _ 

= 50 f 60 + 50 = 50 [no] =200 km - 

10. Quicker Method : By the direct formula used in Q 9 
18 

S j *= f 0 x y = 36 kra/hr 

1 

S 2 = 36 + — = 48 km/hr 

Difference in timc - Ti - T 2 = 7 am - 7.20 am - - I hr 
Distance of meeting point from Madras 
68 -4sfJ.il „ . 


05 ~ 48 -- • -, 
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ll.Theirrelative speed = 200 + 150 - 350 lincs/hr. 
So, they will meet after = = ^r~ hrs 


12 . 


/. they will meet at ^ x 200 * 4680th line from thè bcginning. 

Speed Starting timc 
A 3 km 1 o’clock 

B 4 km 2 o'clock 

C 5 km 3 o’clock 

A takes a lead of 3. km from B. 

Relative speed of A and B = 4 - 3 — 1 km/hr. 


B catches A after - 


3hrs, ie,at 2 + 3 =5 o’clock. 


a retums at 5 o’clock and from a distance of 3 x 4 - 12 km 
from Poona. N 

In thè meati timc C covers a dislance of 5 x 2 = 10 km from Poona. 
Thus, A and C are 12 -10= 2 km apait at 5 o’clock. 

Relative speed of A and C - 3 + 5 ■ 8 km/hr. 

Thus, they meet afier | - j hr - 15 min. 

Thus, C will get thè message at 5.15 o’clock. 

13. Relative speed * 12 -10 = 2 km/hr. 

, _ 0.2 _ 1 . 

thè thief will he caught after - — - ^ hr. 
distance coverei! by thè thief beforc he gets caught 

= 10 *ìo = lkm ‘ 

Qukker Maths (Direct formula) : 

The distance covered by thè thief before he gets caught 
= Lead ofdistag^. x Speed ofthief 
, Relative speed 

X 10km/hr-1 km 

2 km/hr 

14. Quicker Maths (Direct formula) : 

Time difference x Si x S 2 
Distance --- T 

ol - o 2 

Where, Si and S 2 are thè speeds of,the two persons. 


Time and Distance 


distance = 


1 . 15 

2 X3X T 

Note : Por the detail method: 
Let the distance be x km. 


= y = 7.5 kjn. 




=>x = 7.5 km. 


15. Quicker Method (Sanie as in Q. 14) 


Ans = 


I* 9 *' 0 


10-9 

16. Let the distance - x km. 
Then, total time - 


48 km. 


= 10 hrs. 


^24 + 21 ! 
2x21x24 


x = 


2x21 2x24 

10x 2x21x24 
45 

Quicker Maths (Direct Formula) : 

Distance - ^ x Total lime x Produci of speeds 
Sum of Speeds 

=^== 4 >. 

17. Let the distance be x km 

Then, time taken in tip and down journey 
x x 


3.5 + 3.5 
2x Ix 


x x _ $ 
3 4 60 


° r> 3.5 " 12 60 

*(24.5 - 24) 5 

° V - ^12 = 6Ó 


or x = ± y ll2Ll 1 

'* 60 0.5 


3.5 x 

18. Quicker Maths (Direct formula) : 

Distance = Total timc (*«!&«*** 


Sum of speeds ì 

48 (2S x 4Ì 4 f lOO^j 29 fìOO'] . A . 

«o(5sT^J 5 s (ir)-y[i9-J“ 20km * 

Note r For detail method let the distance bè * km. 


224 km 


7 km. 
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^ f + » “ *2 "S"? ■•^ 20km - 

19. Quicker Maths (Direct formula) : 

Distance= M21±M =720km . 

(25 - 20) 

20. Quicker Maths (Direct formula) : 

rv . Product oftwo speeds . 

Distance = - - - L -— x Diff. in time 

Diff. ot two specds 


4x6 15 + 10 

6 - 4 X 60 


24 25 .. 

T x 6Ò =5km - 


Note : 15 minutes late and 10 minutes early means thè differente in 
arrivai time is 15 + 10 « 25 minutes. 

21 . Lei thè speed of tiain be x km/hr 

Then, speed of horsc transit = j km/hr 

2x 


and speed of steamer ■ — km/hr 
Now.to.al «ime = m»<3 + 450,60x3 

2x x x 


4 


1 27 

or. — -- 

a; 2 x 810 


= — t = 60 km/hr. 


22. Total distance covered by the train in 4 hours - 4 x 45 = 180 km. 

In thè distance of 180 km, there will be 

1 80000 , , 

—tt— + 1 = 3601 poles. 


Trains 


This chapter is the sante as the previous chapter (Time & 
Distance). The only dìfference is that the ìength of the moving object 
(traiti) is also considered in this chapter 

Some important things to be noticed in this chapter are: 

(1) When two trains are moving in opposite directions their speeds should 
bc added to fìnd the relative speed. 

( 2 ) When they are moving in the same direction the relative speed is thè 
dìfference of their speeds. 

(3) When a train passes a platform it should travel the Ìength equal to the 
sum of the lengths of train & platform both. 

Trains passing a telegraph post or a station ary man 
Ex 1 : How many seconds will a frain 100 metres long running at thè 
rate of 36 km an hour take to pass a ccrtain tclegraph post ? 

Soln : In passing the post the train must travel its own Ìength. 

Now, 36 km/hr = 36 x = 10 m/sec. 

/. required time = = 10 seconds. 

Trains Crossing a bridge or passing a railway station 
Ex 2: How long docs a train 110 metres long running at tire rate of 36 
km/hr take to cross a bridge 132 metres in Ìength? 

Soln : In Crossing the bridge the train must travel its own Ìength pliis thè- 
lenglh of thè bridge. 1 

Now„36 km/hr - 36 x = 10 m/sec. 

lo 


/. required time = 


242 

10 


= 24.2 seconds. 


Trains running in opposite direction 

Ex 3: Two trains 121 melres and 99 metres in Ìength respectiveìy are 
running in opposite directions, one at the rate of 40 km and thè other 
at thè rate of 32 km an hour. In what time will they be completeJy cJear: 
of each other from the momcnl they meet ? 

Soln : As the two trains are moving in opposite directions Iheir relative 
speed = 40+32=72 km/hr, i.e. they are approaching cach other at 
72 km/hr or 20 m/sec. 
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thc required lime = ? Iell 8 lh = 

Relative speed 20 S ' 

Traina running in llie same direction 

Ex 4: In Ex 3 if thè trains were running in thè samc direction, in what 
time will they bc clear of cach other ? 

Soli» : Relative speed = 40-32 = $ km/hr = y m/sec 

Total length =121 + 99 =220 m. 

required urne =- +° ,al lgn 8 lh - = «0 
. Relative speed 20 

Train passing a man who is walking 

Ex 5 : A train 110 metres in length travels at 60 km/hr. In what time will 
il pass a man who is walking at 6 km an hour (i) against it; (ii) in 
thè same direction ? 

Soln : This question is to be solved like thè above examples 3 and 4, thè 
only diflcrence being thatthe length of thè man is zero. 

(i) Relative speed = 60+6 = 66 km/hr = y m/sec. 


required time *- ~ x 


3=6 seconds. 


(ii) Relative speed = 60 - 6 = 54 km/hr = 15 m/sec. 
/. required time « 


no 

15 


= 7j seconds. 


Ex 6 : Two trains are moving in thè same direction at 50 km/hr and 30 
km/hr, TheTaster train crosscs a man in thè slower train in 18 
seconds. Find thè length of thc faster train. 


Soln : Relative speed — (50 - 30) km/hr 


50 , 

= — m/sec 




20 x —I m/sec 


Distane^ covered in 18 sec at this speed « 18 x — = 100 m 
length of thè faster train = 100 m 

Ex 7 : A train running at 25 km/hr takes 18 seconds to pass a platfomi. 
Next, il takes 12 seconds to pass a man walking at 5 km/lir in thè 
opponile direction. Find thè length of thè train and that of thè 
plalform 

Soln : Speed ofthe train relative to man = 25 + 5 = 30 km/hr 
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=30x è°¥ m/sec - 

Distancc travelled in 12 seconds at this speed - y * 12 = 100 m. 
.'. Length of thc train = lQOm. 

Speed of train = 25 km/hr - 25 x ■— = -y m/sec. 


125 


Distance travelled in 18 secs at this speed = -y *18- 125 m. 

.. length of train + length of platlbrm = 125 m. 

.. length of platform = 125-100 = 25 m. 

Misceli a neous 

Ex. 8 : Two trains start at thc same time from Hyderabad and Delhi and 
proceed toward each other at thè rate of 80 km and 95 km per 
hour respectively. When they meet, it is found that one train has 
travelled 180 km more (han thè other. Find thè distancc between 
Delhi and Hyderabad. 

Soln : Faster train moves 95 - 80 = 15 km more in 1 hr. 

faster train moves 180 km more in y x 180 = 12 hr s. 

Since, they are moving in opposite directions, they cover a 
distance of 80 + 95= 175 km in 1 hr. 

in 12 hrs they cover a distance = 175 x 12 = 2100 km 
• distance=2100 km. _ 


Direct Formula: 


771! ! 7Sum of speed ^ 

Distance» Difference in distance x S p^" I 


* -180x-y = 2100 km. 

Ex. 9 : Two trains for Delhi Icave Jaipur at 8.30 a.m. and 9.00 a.m. and 
travel at 60 and 75 km/hr respectively. How many km from Jaipur 
will thc two trains meet? 

Soln : Use thè direct formula given for Ex 23 in prcvious chapter (Time 
and Distance) 

Required distance = (9.00 - 8.30) x ^ X 


1 (60 x 75 

15 


75-60 


= 150 km. 
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Ex. 10 ; Without stoppage a tram travels at an average speed of 75 km 
per hour and with stoppages it covers tlie same distance at ai 
average speed ofóOkm/hr.Howmanyminutes per hour doesthi 

train stop? 

Solo : Use thè Direct Formula given in Ex. 28 in previous chapter 
(Time and Distance) 

Time ofrest per hour » — fcre " ce . ÌDavcra S e s P fed 
Speed without stoppage 


75 - 60 v 1 


hr= 12minutes. 


75 5 

Ex. 11 : A train passes by a stationaiy man standing on thè platform 

7 seconds and passes by thè platform completely in 28 secondi] 
If thè length of thè platform is 330 metres, what is thè length of 
thè train? 

Soln i Let thè length of thè train be x m. 

Then speed of thè train = y m per sec, 

And also thè speed of thè train = m per sec. 

2o 

Botli thè speeds should be equal, ie, y = — * 

or, 28x - 7x = 7 x 330 
7x330 


x = 


21 


= IlOm, 


Quicker Approach : The train covers its length in 7 seconds and covera;; 
its length plus length of platform in 28 seconds. That is, it covers thè 
length of thè platform in 28 - 7 = 21 seconds. 

Now, since it cóvers 330 m in 21 seconds 

Distance covered in 7 seconds x 7 - 110 m 

Thus we get a direct formula as : 


Length of train - P; atform y Time taken to cross a 

Ditterai ce in time 

stationaiy pole or man 


330 

21 . 


x7-110m 


Ex. 12 : Two stations A and B are 110 km apart on a straight line. One 
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train starts from A at 8 a.m. and travels towards B at 40 km per 
hour. Another train starts from B at 10 a.m. and travels towards 
A at 50 km per hour. At what time will they meet? 

Soln : Let thè first train meet thè second x hrs after it starts, then 

40x + (x - 2) x 50 = 110-(see note) 

or, 90x-110+ 100 = 210 

x = hrs = y hrs ® 2y hrs « 2 hrs 20 minutes 

= 10.20 a.m. 


Direct Formula : They will meet at 

j 110 + (10 a.m.- 8 a.m.) x 50 
40 + 50 


a.m. 


= 8 a.m. + = 10.20 a.m. 


Note : Distance covcrcd by thè first train = 40x km 

The second train starts 2 hrs after thè first starts its joumey, so 
thè distance covered by thè second train - 50 (x - 2) 

.-. Total distance = 1 IO km = 40x + 50 (x - 2) 

Ex. 13 : A train 105 metres long moving at a speed of 54 km per hour 
crosses another train in 6 seconds. Then which of thè following 
is trae? 

(1) Trains are moving in thè same direction. 

(2) Trains are moving in opposite directions. 

(3) The other train is hot moving. 

Soln : Speed of thè first train = v 54 km/hr 



15 m/sec. 


Time taken by it to cover its own length = -jy = 7 seconds. 

Since, thè time (6 sec) taken to cross thè other train is less than 
7 seconds, it is clear that thè other train is moving in thè opposite 
direction. 

Ex. 14 : Two trains of thè same length but with difterent speeds pass a 
static pole in 4 seconds and 5 seconds respectively. In what time 
will they cross each other when they are moving in 

(1) thè Same direction 

(2) opposite directions. 

Soln : Let thè length of thè trains be x m. 
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The speeds of thè two trains = j m/s & j m/s. 

i , 4 3 

Total distance to be travelled = 2x m. 

(1) Relative speed whcn they aie movjng in thè same direction 

„ x x x , 

"4 "5 = 2Ó WseC ' 

rcquired time = 2x 4- — - 40 seconds 

(2) Relative speed when they are moving in opposite directions 

x x 9x , 

~À*5~M aht6 - 

9x 40 4 

/, required time = 2x - — = ^ = 4- seconds. 

Direct Formula : (1) Whcn they are moving in thc same direction: 

2(4x5) , 

1 ime = —-—;— = 40 seconds. 

5 -4 

(2) When they are moving in opposite directions: 


Solfi : Let thè speeds of thè trains be x m/s and y m/s. 
When they are moving in thè same direction, 
thè relative speed = (x - y) m/s 

., x . y .m±jo = 10 


Similarly, x + y 


100 + 80 
9 


Time* 


40 „ 4 ^ 

-p“ = 4- seconds. 


Ex. 15 : In thè above example, if it is given that thè trains are of different 
length but moving with thc same speed, discuss thè case. 

Soln : Let thè lengths of thè trains be 4x m & 5x m respectively. 

(1) When they are moving in thè same direction, 
relative velocity = x - x = 0 m/s 

Thus, they can’t pass each other. 

(2) When they are moving in opposite directions, relative velocity 
= x + x = 2x m/s 

. •_ Total length 4x + 5x 4 + 5 

•• t,me —s^a —sr-—-“-s** 

Thus we see that In thls case thè direct formula is 
Rcquired Time = Average of thc two times 
4 + 5 

= —-— = 4.5 scc. 

Ex. 16 : Two tiains of length 100 m and 80 m respectively run onparallel 
lines of rails. When running in thè same direction thè fastertrain 
passes thè slower onc in 18 seconds, but when they are running 
in opposite directions with thè $ ( ame speeds as earlier, they pass 
each other in 9 seconds. Find thè speed of each train. 


= 4.5 sec. 


Solving thc two equations 
x = 15 m/s and y = 5 m/s 

Direct Formula : 


Speed of thè faster train = 


100 + 80 


90PZ—ì = 


-15 m/s 


Speed of thc slower train = ——- = 5 m/s 

, . .2. ^18 x 9 

Thus a generai formula for thè speed is given as: 

Average length of two trains x 

-!- ± :_I__1 

Opposite direction'stime Same direction’s lime! 

Ex. 17 : Two trains, each of 80 m long, pass each other on parallel lines. 
If they are moving in thè same direction, thè faster oue takes one 
minute to pass thè slower one completely. If they are movjng in 
opposite directions, they completely pass each other in 3 seconds. 
Find thè speed of thè trains in metre per second. 

Solo :Thisis a special case of Ex. 16. Hereboth thc trains have thè same 
length. Let thc speeds of thè trains be x m/s & y m/s 
When they are moving in thè same direction, relative speed 
= (x - y) m/s 
80 + 80 

8 /.X 

or,x-y = --(1) 

When they are moving in thè opposite directions, 
relative speed = x + y m/s 
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/. x + y 


80 + 80 160 


■—( 2 ) 


Adding (1) and (2) we bave; = | + ^ = ~ = 56 

/. x = 28 m/s 

And from (1) y — x - — 

= 28 -i = M^ 8 = I 6 =2 51 
3 3 3 3 

Direct Formula : The sanie direct formula as in Ex. 16 works in this 
case also. 

Speed of faster Irain - | = 28 m/s 


Speed of slowcr train “ 


80 + 80 


60 x 3 
60-3 


60x3 


“y = 25-m/s 

Note : Thegeneral for m u la for th eabovequest ion givesspeed oftrains 

= 8of 


~l.± 


60 + 3] 

3 60 

m/s - oO 

180 


= 28 m/s and 25~ m/s 

Ex. 18 : Two trains can run at thè speed of 54 km/hr and 36 km/hr 

respectively on parallel tracks. When they are running inopposite 
directions they pass each other in 10 scconds. When they are 
running in thè same direction, a pereon sitting in thè faster train 
observes that he passes thè other train in 30 seconda. Find thè 
length of thè trains. 

Soln : Speeds of trains in metres per second is 15 m/s and 10 m/s 

respectively. Let thè length of faster & slower trains bexm and 
y m respectively. When they are running in opposi te directions : 
Relative speed “15+10-25 m/s. 

Total length = (x + y) m. 

time to cross each other = - 10 

x + y = 250-(1) 

In thè second case, thè man passes thè length of thè slower 
train (yj wttft a speeè of (15 - 10) m/s = 5 m/s 


Then time = ^ = 30 
/. y= 150 m. 

.\ length of slower train = 150 m. 

And from (l),x= 100 m. 

Length of faster train = 100 m. 

Note : This example needs no quiete method. If you are clear with 
thè second case you can get thè result very quickly. 

Ex. 19 : A train overtakes two persona who are waìking in thè same 

direction as thè train is moving, at thè rate of 2 km/hr and 4 km/hr 
and passes them completely in 9 and 10 seconds respectively. 
Find Ihe speed and the length of thè train. 

Soln : Speeds of two men are : 

2 km/hr = 2 x ^ -1 m/s 
and 4 km/hr = 4x^ym/s 

Let the speed of the train be x m/s. Then relative speeds are 


^ - y] ,n/s 

Now, fength of train = Relative Speed x Time taken to pass a man 
x-|]x9 = (x-fìxl0 —H 

ti 


x- - m/s and 


length of train = 




Speed of train = ^ x -y = 22 km/hr 


and length of train 


5' 

1 9 = r55 _ 

ri 

I 9 l 9 9 J 


9 = 50 m. 


Note : During calculation (*) should be your first step. 

Quicker Method (Direct Formula) : 


Length of the train = 


Diff in Speed of two men x Ti x T2 
(T 2 -T 1 ) 
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where T i and T 2 are tìmes taken by ihe train to pass thè fwcrj 
men, all in thè same direction. 


Thus in this case 




10-9 


- 50 in 


Once you get thè length of thè train it becomes easy to find ite 
spced. Try it. 

What happens when thè train and thè men are moving in 
opposite directions? See thè following example. 

Ex. 20 : A train passes two persona who are walking in thè direction 
opposite which thè train is moving, at the rate of 5 m/s and lg 
m/s in 6 seconds and 5 seconds respectively. Find thè length ol 
thè train and speed of thè train. 

Solo : Let thè speed of thè train he x m/s. Then, as in previous example, 
Length of thè train = (x + 5) 6 - (x + 10) 5 
or, (x +5)6 = (x+ 10)5 
x - 20 m/s 

and length of thè train = (20 + 5) x 6 = 150 m. 

Qulcker Method (Direct Formu la) : If we look at thè question carefully 
we find that thè slower persoti takes more time than thè faster person to 
cross thè train. But it was just opposite in thè previous case. Thus our 
direct formula iti this case is: 


c 


Length of thè train = Di ^rcnce in speed x T» x T 2 

T 1 -T 2 


_(10-5)x5*6 
” -- 150 m. 

0-5 

Note : The two direct formulae difFer in denominator only. And this 

difference may he finished when we write thè two foimulae in 
thè form : 

Length of die train 

„ Difference in speed x Multiplication of times 
Difierence in time 

Ex. 21 : A train passes a polc in 15 seconds and passes a platform lOOm 
long in 25 seconds. Find its length. 

Soln : Let thè length of thè train = x m; then, equating thè speeds, 


x_ \+ 100 
15 = 25 

or, 25x “ 15x + 100 x 15 
or, 10x = 1500 
.\x=150m 

Length of thè train = 150 m 
Quicker Method (Direct Formula) : 

■ ' . _ Time to pass a pole x Length of p latform 

Length 0 e tram - DifferenC€ in limc l0 cross a p0 i e an d platform 

.-. length of thè train = = 150m 

Ex. 22 i A train 1Ó0 metres in iength passes a pole in 10 seconds and 
another train of thè same length travelling in opposite direction 

in 8 seconds. Find thè speed of thè secònd train. 

Soln : Speed of thè first train = - 10 m/s 


Relative speed in second case - 


100 +100 


= 25 m/s 


Speed of thè second train = 25 - 10 = 15 m/s , 

jg 

or, 15 x — = 54km/hr. 

Ex. 23: A goods train and a passenger train are running on parafici tracks 
in thè same direction. The driver of thè goods train observes that 
thè passenger train coming from behind overtakes and crosses his 
train cómpletely in 60 seconds. Whereas a passenger on thè 
passenger train marks that he crosses thè goods train ir>40 seconds. 
If thè speeds of the trains be in thè ratio of 1 : 2, find thè ratio of 
their lengths. 

Soln: Suppose the speeds of the two trains are x m/s and 2x m/s 
respectively. Al so, suppose that the lengths of the two trains are 
A m and B m respectively. 

Then,^^ = 60-(1) 

2x -x 

and ——— = 40--(2) 

2x-x 


Dividing (1) by (2) we have 

A + B 60 
—— = — 


A 40 






Spccd of train 


48km/hr 


and j. ^ is thè changed fractional speed. ' * s 

difference (in hour) in arrivai times. 

Ex. 25: A train leaves Delhi for Amritsar at 2 : 45 pm and goes at thè 
rate of 50 km an hour. Another train leaves Amritsar fòr Delhi at 
1:35 pm and goes at thè rate of 60 km per hour. If thè distance 
between Delhi and Amritsar is 510 km, at what dislancc from 
Delhi will thè two trains meet? 

Soln: Let thè two trains mect at x km from Delhi. Then their meeting 
tìme 

v sin — v 

= 2.45pm + ^=1.35pm + ^^ 


200 km 


or,(2.45 pm- 135pm) + ^ + ~j « « y 

(J,') f50 + 60) 17 

OT f^J +x lsinrsJ-T 

MIO ) _17_7 44 

Or,X |3000l 2 6 ” 6 

, x « x m.200km 

6 110 

Quicker Approach: The second train (from Amritsar) starts its joumey 

earlier. Il covers 60 x (2.45 pm - 1.35 pm) - 60 x 1-^ hr = 70 km 

when thè first (from Delhi) train starts its joumey. 

Now, both Che traips cover 510-70 = 440 km 
with relative speed o£50 + 60 = 110 km/hr 
440 

Thus they meet after = 4 hrs 

after thè First train starla al 2.45 pm. 

Now, thè first train covers 4 x 50 = 200 km 
to meet thè second train. 

Direct Formula: With thc hclp of thc abovc approach a direct formula 
can be derived as: 

The meeting point from Delhi (first train’s starting point) 

Total Pist - S 2 x (Ti ~ T 2 ) 

Si + S 2 

/hcre, Si is thè speed ol 


- B t 3 
or> - + i=- 


0f ’X = 2 


A:B-2: 1 

Quicker Approach : The man in thè passenger train crosses thè goods 
train in 40 seconds. This implies that thè man in thè goods train 
can observe that thè passenger train passes his in 60-40 = 20 
seconds. (This is only because relative velocity for both thè 
persons are thè same.) 

Therefore, we may conclude that a person takes doublé thè 
rime to cross thè goods train than to cross thè passenger train. 
Thus ratio of their lengths = 40 : 20 = 2 : 1. 

Ex. 24: A train after travelling 50 km meets with an accidcnt and then 

proceeds at - of its former speed and arcives at its destination 35 

minutes late. Had thè accident occurrcd 24 km fìirther, it would 
have reached thè destination only 25 minutes late. The speed of 
thè train is_. 

Soln : Quicker Approach : If we tliink carefully, we may conclude that 
thè speeds of thè train upto 50 km are thè same in both thè cases. 
And also, thè speeds after (50 + 24 -) 74 km are thè same in both 
thè cases. Thus thc difTerence in rime (35 min - 25 min = 10 min) 
is only due to thè difference in speeds for thè 24-km joumey. 

Now, if thè speed of thè train is x km/hr then ~ - — = ~ 

3x x 60 


= 48 km/hr 


Direct Formula : 


Note : In thè above formula, thè numerator is clear. Il-— shows thè 


fractional change in speed. Initially, it was 1 (suppose). After 

3 3 

accident it was reduced to ~ The denominator has two paits - 
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T j is thè starting time of thè lst train 
T 2 is thè starting time of thè 2nd train 


= 50 


510-60x7 


60+50 


50 


440 


110 


-200 km 


Ex. 26: A tram coverà a distance bètwéen stations A and B in 45 munitesi 
If thè speed is reduced by 5 km/hr, it wili cover thè same distance 
in 48 minutes. What is thè distance between thè two stations A 
and B (in km)? Also, fiud thè speed of thè tram. 

Solo : Suppose thè distance is x km and thè spéedof thè train is y km/hr. 
Thus we have two relationships: 

3 ^v = 3 

4 


( 1) X = 45 
w y 60 


4* 


( 2 ) 


y-5 
From (l)and (2) 
3 4 / o 

-jy = 5 (y-5) 

4x20 

or, y 


48 4 4 . 

- = -^x = j( y 


„ ,4 3' 


5) 


= 4 


16 _ 15 = 80 kmte 
Therefore speed * 
x-^x 80 = 60 km 


80 km/hr and distance 


Direct formula : 

Speed of Ihe train = 


48 


48-45 


x 5 = 80 km/hr 


and distance = 5 


45 x 48 


48 - 45 


- = 6°km. 


Note : (1) In thè formula for distance we have used - to change minutes 

DU 

into hours. 

(2) We don’t need to remember thè formula for distance. Once 
we find thè speed, wc may use thè first information to find thè 
distance. 

45 

Thus, distance = 80 x — = 60 km 

Ex. 27: Two places P and Q are 162 km apart. A train leaves P for Q and 
at thè same time another train leaves Q for P Both thè trains meet 
6 hrs aflcr they start moving. If thè train travelling from P to Q 


travcls 8 kmftir faster than thè other train. find thè speed of thè two 
trains. 

Soln : Suppose thè speeds of thè two trains are p km/hr and q km/hr 
respectively. Thus 

p + q'=-^ = 27.(i) andp-q = 8 .(ii) 

(i) + (ii) implies that 
2p = 35 p-17.5 km/hr 
and (i) - (ii) implies that 
2q=19 .\q = 9.5 km/hr 

Direct Formula: 

Speeds of thè trains =-— and-— 

2 x 6/ 2x6 

Ex. 28: Two trains A and B start frqfn Delhi and Patna towards Patna 
and Delhi respectively. After pàssing each other they take 4 houis 
48 minutes and 3 hours and 20 minutes to reach Patna and Delhi 
respectively. If thè train fremi Delhi is moving at 45 km/hr then 
find thè speed of thè other train. 

Soln: Dctailed; A / * B 

Delhi (45 km) M x km/hr Patna 
Suppose the speed of train B is x km/hr and they meet at M. Now, 
distance MB = 45 x (4 hrs + 48 minutes) 


= 45x|4yì = 45x^- 


216 km. 




And (he distance AM f x x (3 hrs + 20 minutes) 

lOx . 

3j ~ km - 

Now, the time to reach the'train from Patna to M 
= thè time to reach the train from Delhi to M. 

MB AM 216 lOx 
\ x " 45 or> x “3x45 

or, lOx 2 = 216 x 3 x 45 or, x 2 = 2916 .\ x = 54 km/hr. 
Quicker Metliod (Direct Formula): Speed of the other train 
= Speed of tìrst train 

x Time taken Qrsttiain aflei meeting 
Time taken by second train after meeting 
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6 .-.31 

45 x j “ 54 km/hr. 


Ex. 29: The speeds of two trains are in thc ratio 3 : 4. They are going ii 
opposile directions along parallel tracks. If each takes 3 sccon< 
to cross a telegraph post, find thè time taken by thè trains to croa| 
each other completcly? 

Solo: Sinceboth thè trains cross a telegraph pole in equa! time, theratk 
of their speeds should be equa! to thè ratio of their lengths. Thài 
is, thè lengths of thè two trains are in thè ratio of 3 : 4. 

Suppose thè lengths of thè two trains be 3x and 4x metrei 

respectively. Sincc each of them takes 3 seconds to cross 

3x 

telegraph potè, speed of thc first train « ^ = x m/s and speed ol 
4x 

thè second train = — m/s 

Since they are moving in opposite directions their relative speed = x + : 

4* - ?X r^/c 

T“T m/s 


Sum of their lengths = 3x + 4x = 7x m 
% 7x 

time taken to cross each other - 7 

1 7x 


= 3 seconds 


Quicker Approach: In thc above case where each train takes thè same 
time to cross a telegraph pole, they will take thc same time to cross 
each other, ic, 3 seconds, whatever be thc ratio of their speeds. 
Thus you don't neecl to do any calculation. The answer is 3 
seconds. 

Note: (1) You must verify that thè answer remains thè same (ie, 3 secs) 
if thè ratio of their speeds are different from thè ratio 3 : 4. 
Suppose thè ratio of speeds be a : b. 

Then again, thè ratio of their lengths = a : b 
Let thè lengths be ax and bx metres. 

Then speed of thè first train — m/s 

and speed of thè sccond train = m/s 


ralns - 545 

Since they are moving in opposite directions, their relative speed 

„ e+ss .saia** 

Sum of their lengths = ax + bx = x (a + b) m 
time taken to cross each other 

_ TotaHengtjL _ *(a + b) ^ Jscc 
Relative speed x (a + b) 

3 

Thus we see that thè result does not depend on thè ratio of speeds. 
(2) What happens when both thè trains take different times to cross 
a telegraph pole? 

See thè Ex. 30: A most generalised forni of thè question. 

Ex. 30: The speed óf two trains are in thè ratio x : y. They are moving 

in thè opposite directions on parallel tracks. The first train crosses 

a telegraph pole in ‘a’ seconds where as thè second train crosses 

a telegraph pole in ‘b* seconds. Find thè little taken by thè trains 

to cross each other completeìy. 

Soln: Suppose thè speeds are Ax m/s and Ay m/s. ^ 

Then length of first train = Ax x a = Axa metres 

and length of second train =Ay x b - Ayb ràètres 

. Sum of lengths 

Time to cross each other = —- z — a ~r~ 

Sum of speeds 

Axa + Ayb ax+by , ■ 

Ax + Ay x + y 

The above generai formula can also be used in Ex. 29. 

Here x : y = 3 :4 and a = b = 3 seconds 

Thus, time to cross each other « ■ 3 seconds. 

3 + 4 • r 

As in Ex. 29, if a = b then thè generai formula becomes: 

Read time to cross each other = ,—“ a seconds. 

(x + y) 

Ex.3l : The speeds of two trains are in thè ratio of 7. : 9. They are moving 
on thè opposite directions on parallel tracks. The first train crassei 
a telegraph pole m4seconds whereas thè second train crosses thè 
pole in 6 seconds. Find thè time taken by thè trains to cross each 
other Completeìy. 

Soln: Using thè generalised formula of Ex. 30: 
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The required ti me 


7 x 4 + 9 x 6 82 .1 

7 + 9 = 16 = 5 8 seconds - 


Note: Verify (he above answer with detail melhod. 

Ex. 32: Two trains are moving in thè opposite directions on parali* 
iracks at thè speeds of 64 km/hr and 96 km/hr respectìvely. 
first train passes a telcgrapb post in 5 seconds whereas thè set™, 
train passes thè post in 6 seconds. Find thè (ime taken by thè traiti 
to cross each other completely, 

Defalled solution: 

Length of thè fust train = 64 x 5 metres. 


- V 

Length of thè second train « 96 
Relative speed - j« + 96 
v required time to cross each othe/ 


__ Total length of two trains _ 
Relative speed 


x 6 metres. 

|U 


64 fili x 5 + 96 . 

f 5 ' 

18, 

x 6 

Ó4f^ì + 96| 

5 


i 896 28 .3 

k 18 J 


'~Ì60~T = 5 ? Sec 



_ 64 x 5 + 96 x 6 320 + 576 
64 4-96 “ 160 

Quicker Method: Ralio of speeds = 64 : 96 = 2:3 
Times to cross a telegraph post are 5 sec & 6 sec. 
Now, we can use thè generai formula given in Ex. 30 
Required time to cross cach other 
2x5 + 3 x6 


2+3 


10+ 18 28 .3 

—_ 5_ sea 


EXERCISE 

1. How long will a tram 130 m long travelling at 40 km an hour take 
pass a kilometre stone ? 

2. How long will a train 60 m long travelling at 40 km an hour take to I 
pass through a Station whosc platform is 90 m long ? 

3. A train travelling at 30 km an hour took 13~ sec in passing a certain | 
point, Find thè length of thè train. 


4. Find the length of a bridge which a train 130 m long, travelling at 
45 km an hour, can cross in 30 secs. 

5. The length of thè train that takes 8 seconds to pass a pole when it rups 

at a speed of 36 km/hr is _metres. 

6. A train 50 metres long passes aplatform 100 metres long in 10 

seconds. The speed of the tram is_kjn/hr. 

7. How many seconds will a train. 60 ip in length V travellingat thè rate 
of 42 km an hour, take to pass another train $4 m long, proceeding in 

the same direction at thè rate of 30 km an hour? : 

8. A train 75 metres long overtook a person who was walking at thè rate 

of 6 km an hour, and passed him in 7- seconds. Subsequently it 

overtook a second. person, and passeri him in 6^ seconds. At what 

rate was the second person travelling ? 

9. Two trains running at the rates of 45 and 36 km an hour respectìvely, 

on parallel rails in opposite directions, are observed to pass each other 
in 8 seconds, and when they aro running in thè same direction al the 
same rate as before, a person sitting in thè faster train observes that he 
passes the other in 30 seconds. Find the lengths of thè trains. • t 

10. Two trains measuring 100 and 80 ni r&apectivéìy> run on paralle! 

lines of rails. When travelling in opposite directions they are observed 
to pass each other in 9 seconds, but when they are running ijv thè sanie 
direction at the same rates as before, thè. faster train passes the other 
in 18 seconds. Find the speed of thè two trains in km per hour. * : 

11. Two trains, each 80 m long, pass each other on parallel lines. If they 

are going in the same direction, thè faster one takes otte'minute topass 
the other completely. If they are going in different directions, they 
completely pass each other in 3 seconds. Find the rate of edeh train in 
m per second. 

12. A train takes 5 seconds to pass an electric pole, If the length of the 

train is 120 metres, the time taken by it to cross a railway platform 180 
metres long is_seconds. 

13. A train is running at the rate of 40 kmph. A man is also going in thè 

same direction parallel to the train at the speed of 25 kmph. If die train 

crosses the man in 48 seconds, the length of the tram is . _ 

metres. 

14. A train speeds past a pole in 15 seconds and speeds past a platform 

100 metres long in 25 seconds. Its length in metres is __. 

15. A train 100 metres in length passes a milestone in 10 Seconds and 
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another train of thè sanie length travelling in opposite direction in 8 
seconds. The speed of thè second train is_kmph. 

16. Two trains are ninning in opposite directions with speeds of 62 kmph 

and 40 kmph respcctively. If thè length of one train is 250 metres and 
they cross each other in 18 seconds, thè length of thè other train is 
metres. 

17. Two trains running in thè safne direction at 40 kmph and 22 kmph 
completely pass onc another in 1 minute. If thè length of thè first train 
is 125 metres, thè length of thè second train is metres. 

18. A train 100 metres long moving at a speed of 50 kmph crosses a traiti 

120 metres long coming from opposite direction in 6 seconds. The 
speed of thè second train is_kmph. 

19. Two stations A and B are 110 km apart on a straight line. One train 
starts from A at 7 a.m. and travels towards B at 20 km per hour speed. 
Another train starts from B at 8 a.m. and travels towards A at a speed 
of 25 km per hour. At what time will they meet ? 

20. A train overtakes two persons who are walking in thè same direction- 

in which thè frain is going, at thè rate pf 2 kmph and 4 kmph 
respcctively and passes them completely in 9 and 10 seconds respec- 

tiydy. The length of thè train is_metres. 

a) 72 metres b) 54 metres c) 50 metres d) 45 metres 

ANSWERS 

1 . Time = QAìQ 0130 x 6Q x 6Q 

Speed 40 40 ll,/sec 

2. Speed = 40,km/tir = 40 x -^r m/s 


Time 


(60 + 90). 150 x 18 

40x5 X,8 -l^r-' 3 ' 5seCOnds 


3. 30km% = 30x-^-^m/s 

io 3 

' Length of train = y x| = ^y- = 112.5tn 

4,45 km/hr = 45 x = 12.5 m/s 
lo 2 . 

Distance covered by thè train in 30 seconds 
= 12.5 x 30 = 375 m 

length of bridge = $75 - 130 =245 m 


5. 36 km/hr = 36 x tt = 10 m/s 

1 o 

Distance covered by train in 8 seconds = length of train 
= 8x10 = SOm 

6. Speed of train = 50 = 15 m/s = 15 * 18 = 54 km/hr 

7. Relative speed = 42 - 30 - 12 km/hr 

.. 5 10 . 

= 12x T8 = T m/s 


Time = 


of both thè train 84 + 60 


Relative speed 


= —jo— = 43.2 seconds 

8. Relative speed of train and first person 
= -jj = 10 m/s = 10 x y- = 36 km/hr 


. speed of train = 36 + 6 = 42 km/hr 
Now, relative speed of train and 2nd person 


-S X 4"* 


x - 40 km/hr 


speed of2nd person = 42 -40 = 2 km/hr. 

Quicker Maths (Direct formula) : Speed of 2nd person = Relative 
speed of tram with respect to lst person + Speed of first person - Relative 
speed of train with respect to 2nd person 

= (rr x ¥ 1 + 6 - | ~ x 4 x ^rì = 36 + 6 - 40 = 2 km/hr 


9. Relative speed of two trains — 45 + 36 = 81 km/hr (when two trains 
are moving in opposite directions) 

t 

length of both thè trains = — x 8 = 180 ra. 

Now, when two trains are moving irj thè same direction, thè 

relative speed - 45 - 36 = 9 km/hr = ^ m/s 

18 2 
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The man si King in thè faster tram passes thè length of thè slower 
traili in 30 seconds. 


length of thè slower.train = - x 30 - 75 m. 


length of thè faster train = 180-75 = 105 m. 

Quicker Maths (Direct formula) : 

Length of slower train » 30 x (Relative speed of two trans) 


= 30 (45 - 36) 77 = 75 m. 
lo 


Length of faster train 

= Total length of both tra in s - length of slower train 


“ 8 (45 + 36) - 75 


8 x - 75 = 180 - 75 - 105 m 


18 


10. Quicker Maths (Direct formula) : 

Ri = Relative speed, when they are moving in thè same direction 
100 + 80 


18 


= 10 m/s 


R .2 = Relative speed, when they are moving in opposite directions 
100 + 80 


= 20 m/s 


Speed of faster train = f 


Ri +R2_ 10 + 20 


15 m/s 


18 


= 15 x -*£- = 54 km/hr 


c a . Ri-Ri 20-10 . , 

Speed ot slower tram — —-— - ——— = 5 m/s 


18 


=-5 x — = 18 km/hr. 


11. Sameas inQ. 10. 

80 + 80 160 8 


Ri 


60 


*-v v . 80 + 80 160 , 

= 'W = 3. m/s Rj = ~3~ = ~ rn/S 


8 m 

C A 3 + 3 168 84 , 

Speed of faster tram » —-— = = — m/s 

2 6 3 


x •— = 100.8 km/hr 


Trains 


Speed of slower train = 


160 _ 8 
3 *" 3 


152 


m/s 


152 18 

— *y = 91.2 km/hr 



12. Speed of train = = 24 m/s 


tak en by thè train to pass thè platform 

120 + 180 _ . 

- 24 -= 12.5 seconds 


13. Length of train - Relative speed x time - (40 - 25) x 48 

14. Let thè length of train = x m 


15 x 5 x 48 


18 


200 m 


Thcn speed of train —£ = - 


or, 25x = 15x + 1500 or,10x=1500 /. x=150m 
Quicker Maths (Direct formula) : (See Ex 21) 

Length of train = Tim e to pass apole x Length of platform 
Time to pass platform - Time to pass a pole 

25x100 

• = 150 m, 


25-10 


100 


15. Speed of thè first train = - 10 m/s 


Relative speed with respcct to other train = = 25 m/s 

8 


Speed ofsecond train = 25 - 10 = 15m/s= 15 x -y -=54 km/h 
16. Quicker Maths (Direct formula) : 

Length of other train = Relative speed x time to cross each othci 
- length of first train 

|x 18-250 =260 m. 




17. Sanie as Q. 16. 

Length of thè second traiti 

= Relative speed x time taken to cross each other - length of firs 

train 
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j(4°- 22) y j x 60 - 125 = 3Ò0 - 125 = 175 m. 

Note : In Q 16, bolh thè traina are moving in opposite directions; he 
relative speed = 62 + 40= 102 km/hr. In Q. 17, both thè trains M 
rnovmg in thè sanie directions; heuce relative speed =*40-22 
1 8 km/hr. 

1S, When trains are moving in opposite directions, 

Speed of second train = Relative speed - speed of first tram 

_ 1120 +100 18Ì . 

~[6 - X TJ' 50 = 132 • *> = 82 km/hr. 

19. Till 8 a.m., thè train from A coverà a distance of 20 km 

Now, thè remaining distance 110-20-90 km is covered bv 

trains with relative speed = 20 + 25 = 45 km/hr 

- they meet after = || = 2 hrs. 

That is, at 8 + 2 = 10 a.m. 

Quicker Maths (Direct formula) : 

They will mcet at 8 a.m. + i ~ (9àm. - 7 a.m.)20 
' 20 + 25 

*■ 8 a.m, + 2 hr - 10 a.m. 

20. c; Let thè length of train = x m. 

We know that, when train & m 9 „ are moving in thè SB mc direct, 
relative speed = Speed of Train - Speed of Man 

A Speed of train = Relative speed + Speed of man 
Now, 

Speed of train in two cases = ^ + 21—1 = 2L, d (jL 

9 \l*} 10 + 4 18 

or^-^-=i2_5 xV V 

*9 10 9 9 or> 90 9 • 90-50 m. 

Quicker Math* {Direct fonnula) : (See Ex 19) 

When alt nm _/ 


- x = -x90-50 m. 


When all are moving in thè same direction, 

Length of train 

= — c l a ^' vc sP^d of two men x Produci of timcs tó 
Difference of times topass thcm 

(4 “2 ) A. x9x1 ° 

= ^9 ~ = 50m ' 


Streams 

Introducilo": Normally by speed of thè boat or swiriimer we 
speed of thè boat (orswimmer) in stili water. If thè boat (orthe swim 
moves against thè stream then it is called upstream and if it moves wì 
thè stream, it is called downstream. 

If thè speed of thè boat (or thè swimmer) is x and if thè speed of thè 
stream is y then, while upstream thè effective speed of thè boat - x - y 
and while downstream thè effective speed of thè boat = x + y; 
Theorem: If x km per hour be thè man ‘s rate in stili water, andy km per 
hour thè rate of thè current. Then 
x+y = man ’s rate with current 
x-y = man s rate against current. 

Adding and subtracting and then dividing by 2. 

x m J ( man s rate wth current + his rate against current) 

y = \ ( rnan ' s with current - his rate against current) 

Hence we bave thè following two faets : 

(i) A man s rate in stili water is half thè sum of his rates with and 
against thè current. 

(ii) The rate of thè current is half thè difference between thè rates 
of thè mari with and against thè current. 

Ex I: Amancanro\vupstreamatl0km/hranddownstreamatl6km/hr ( 
FmdthemanVatemstiilwaterandtherateoflhecurrent. 

Soln i Rate in stili water =^(10 +16) = 13 km/hr 

Rateofcurrent (16 - 10 ) = 3 km/hr. 

Ex 2: Amanswimsdownstream30kmandupstream 18km,takmg3hrs 
cadi timo. What is tb e velocityofcurrent? 

Soln: Man’sratedownstream=y knVhr= 10 km/hr 

18 

Man’s rate upstream = y km/hr - 6 km/hr 

Velocity of stream-^y -^=2 km/hr 
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E * 3: A man can row 6 km/hr i n sti[ | ^ ter T ,, . , 

lo row i.p as to row down thè n wn! fì* 8 hmi nvice “s long 
Soln . Method 1 : nVeu F,nd Ih * afa. stream 

Let man’s rato „p Sll eam= X k,n/l, r 

rhen, man s rate downstremn =■ 2 x km/hr 
•Mar/sra te in stiU water U ^ + 2x) ^ 


Streams 


- 6 or x-4 km/hr 


Man w’J ra ’ e Upslream = 4 km/hr 

Man a rate downstream = « km/hr 

• fato of stream ^ 2 (8 - 4) « 2 km/lir 
Method II ; 

We have, 

up rate i dow n rate = 2 x rate in stili water 

Also oprate :down = ra V^ = 2 ' 2 ^^ 

down rate = 8 km/hr 

•• rate of s ,reant ^, 2fcnvlr 

Method IH (Sh or test Metliod): 

tate of stream « x km/h 

Then,6 »-x = 2(6- x ) 

or, 3x^6 

x “ J - 2 km/h 

Jlowwg al y km/hr H >nst>U wn tfm a slream which is 

distance between ,he i^o placar „ iS^Ò. ^ ^ *** ^ 

P' oof: Man-s speed upslream 2x 

Man s speed downstteam = (x!wkm,. V 
L ^re q „,, dJislanccbe , A ,W^r 

fr-y) + òrr^“ z 


or,Mi±y_±icnl_ 
(*-y)(x + y) 

_ 2Ax 
or,——r^/. 

x -y 

„r,A=^2Ìluà 

2x 


Hie required distance - z -k- 2 -=JÒ 

'ì.. 


EX 4 : ^ TSrT,!^ "! f" ^ tCr ^ en "ver is running 
farf eS ll,m 1 hour t0 "> w 10 a P’ace and back. How 

Solo ; Man’s rate downstream - (6 + 1 . 2 ; ktn/hr - 7.2 km/hr 
Man s- rate upstream-(0-1 .2) km/hr - 4.8 km/hr 
Let Ine required distance be x km. Thcn 

X X 

Ti + 5J= 1 or 4.8X + 7.2x = 7.2 x 4.8 




X = -^—= 2.88 km. 


By Direct Formula : Requi.ed distance = jdl 2 )?! 

2x6 

_ 36 - 1.44 „ 

~ ~Ì2 = 2 ‘ 012 “2.88 km. 

EX 51 tmmf h n r T, I kn / hr * ?" WJ,er ' 111 a *« which is flowhig 
is thè place? "* 10 “ place and back How & 

Suiti : By lite fonnula, distance - 7 x ^ 7)? " * 3 J_ ^ 2 o km 

E * * a . S , neam runnin 8 a > 2 Imt/hr, a motorboal goes 10 km upstream 

and hack agam to thè staning point in 55 mimites. Kind thè speed 
Of thè motorboat in stilt water. P 

Soln : Using thè above formula, wc have, 

10 = §x 

60 2x 

or, 1200x »= 55 (x 2 - 4) 

1 ìx2 ' 2 { 40x n ■ 44 = 0 ••• (*-22) 0 !x + 2) =0 

ho, x -• 22 km/hr ( neglecting thè -ve value) 
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Ex 7 1 ÌZTT,r 30 ^ Ups,ream and 441311 dcnvnstream in 10 hrs 

tùtT T ,° 5" Upslream and 55 h» downstreamin 13 

1“ ta,£ ° flhe cu ™‘ 'he speed ofthe ma „ » 

Soli. : Lo,, upstream rate = x km/hrand ttownst™* rate- y ^ 

TTren.f + ^= l0and ie + 55 = n 

x y X y J 

or, 30u +44v ■* 10 
40u + 55v- 13 

Where u = — and v = — 

X y ' 

Solving, we gel u = j and v = — 

/. x = 5 and y= 11 
rate in sull water - , g kn ,^ r 

Rato of current » = 3 km/hr 

Qukker Method : ,By use of muKipIe cru S s-mu, tì pl ica , 10nJ 
Amnge thè gìveti figutes in thè following forni : 

Upstream Downstream Time 
30 44 10 


Upstream speed of man *= |3Qx 55 -40x44 _ -lip ]_ 

55x10-44x 13 -22 5 * m/hr 

Downstream speed of man 

s _ 30x 55-40 x44 -110 "t 

30xl3-4Oxl0-‘I^ _£=1,kn ^ 

•* S ? eed of - 8 km/hr. 

and speed ofstream - *±1 = 3 km/hr. 

N “‘ e ■’ utl d l' he d ® ominators ° f ‘'he abovc\two fomrulae differì For 
upstream speed we use thè figures of downstrean, speed and time 

and tim d ° WnS ream <P#ed WC USe of up^ream speTd 

Numeratore remain thè same in both forraulae. 
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Ei. 8 ; A boat covers 24 km upstream and 36 km downstreanyin 6 hours, 
while it covers 36 km upstream and 24 km downstream in 6.5 hrs. 
Find thè velocity of thè current. 

Soln : By Quicker Method used in Ex. 7; 

US qs ' Time 

24 36 6 

36 24 6.5 

Upstream speed of boat -~ ~~~ -~ - 8 km/hr 
24 x 6 - 36 x 6.5 -90 

Downstream speed of boat 

_ 24 x24 -36 x 36 -720 , 

a. ,, , ~ ~ - 12 km/hr. 

24 x 6.5 - 36 x 6 -60 

Speed of current = = 2 km/hr. 

Theorem ; A man rows a certain distarne downstream in x hours ami 
retums thè some distane* in y hrs. If thè stream JJows at thè rate o/z 

km/hr then thè speed ofthè man in stili water isgiven by km/hr. 

Proof : Let *he speed of thè man in stili water be ‘m’ km/hr 
then lus upstream speed = (m - z) km/hr. 
and downstream speed = (m + z) km/hr, 

Ndw, we are gì ven that up and down joumey are equa], therefore 
x(m + 2 ) = y(m - z) 
or, m(y - x) = z (x + y) 

y-* 

Ex. 9 : Ramesh can row a certain distance downstream in 6 hours and 
retum thè same distance in 9 hours. If thè stream flows at thè rate 
of 3 km per hour find thè speed ofRamesh in stili water. 

Sola : By thè above formula : 

Ramesh’s speed in stili water = ^ = 15 km/hr. 

Note : Cor. (to above tlieorem) : If in thè above case speed of man iti 
stili water is zkm/hr and we are asked to find thè speed ofstream, 

then our formula i$: z - y 7 km/hr. 

x + y 
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Streams 


Ex-10 : If in ihe Ex 9 given abovc thè speed of Ramcsh in stili watt 
12 km/hr, find thè speed of thè stream. 

Siilo : By thè formula given in (Note) : 

Speed of stream = ~ 6 1 = 2 4 km/hr 

9 + 6 

EXERCISES 

1. Il a man’s rate with thè cunent is 12 km/hr and thè rate of thè cu 
is 1.5 tonto, then thè man’s rate against thè current is 
km/hr 

2. A boat goes 40 km upstream in 8 hours and 36 km downstream 
hours. The speed of thè boat in stili water is - km/hr. 

3. A boat travels upstream from B to A and dowustream from A to B 
3 hours. If thè speed of (he boat in stili water is 9 lauto and thè speed 
thè current is 3 km/hr, (he distance betwecti A and B is • km. 

4. A man can row at 5 km/hr in stili water and thè velocity of thè curr. 
is 1 km/hr. It takes him 1 hour to row to a place and back. How far 
thè place? 

5. The speed of a boat in stili water is 6 km/hr and thè speed of thè st 
is 1 .5 km/hr. A man rows to a place at a distance of 22.5 km and 
comes back to thè starting point. Find thè total time taken by him. 

6 . A man rows upstream 16 km and downstream 28 km, taking 5 houi 

each time. The velocity of thè curretìt is__ km/hr. 

7. A boat moves upstream at thè rate of 1 km in 10 minutes and 

downstream at thè rate of 1 km in 6 minutes. The speed of thè curr 
is_km/hr. 

8 . A can row a certain distance down a stream in 6 hours and return 

thè same distance in 9 hours. If thè stream flows at The rate of 2“ km 

4 

per hour, find how far he can row in an hour in stili water. 

9. The current of a stream nms at thè rate of 4 km an hour. A boat goej 
6 km and back to thè starting point in 2 hours. The speed of thè boat 
in stili woter is • km/hr. 

10. A boat covers 24 km upstream and 36 km downstream in 6 hours, 

while it covers 36 km upstream and 24 km downstream in G~ hou 

The velocity of thè current is ____ . 
a) 1 .5 km/hr b) 1 tonto 

c) 2 km/hr d) 2.5 km/hr 




11. The current of a stream runs at 1 km/hr. A motorfioat goe$35 km 

upstream and back again to thè starting poinl in 12 hours. The speed 
of thè motorboal in stili water ìs_tonto. 

12. A man can row 9^ km/hr in stili water and he finds that it takes him 

thrice as much time lo row up than as to row down thè same distance 
in ri ver. The speed of thè current is_km/lir. 

13. A man can row three quarters of a kilometre against thè stream in 

11 ^ minutes and return in minutes. The speed of thè man in stili 
water is_km/hr. 

ANSWERS 

l Man's rate with thè current « 12 km/hr. 

Man’s rate in stili water = 12 - 1.5 = 10.5 km/hr 
Man’s rate against current = 10.5 - 1.5 = 9 km/hr 
Quicker Mcthod (Direct Formula) : 

Man’s rate against current - Man’s rate with current - 2 x rate of cur- 
reni = 12 - 2 x 1.5 ^9 km/hr 

2. Boat’s upstream speed « ~ = 5 km/hr 

8 

Boat’s downstream speed = ^ - 6 km/hr. 

o 

Speed of boat in stili water = = 5.5 km/hr. 

3. Let thè distance be x km. 

Now, upstream speed = 9. - 3 = 6 tonto, 
and downstream speed = 9 + 3*12 km/hr. 

Total time taken in upstream and downstream joumey 

Quicker Maths (Direct formula) : 

Distance 

_ Total time x |(speed in stili water) 2 - (s 


of current ) 2 
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2.4 km. 


4. Same asQ. 3. 

D islanee . ' - -M .. c )!l^ 

2x5 10 

Note : Try to solve by detail method. 

5. The Quicker formula given in Q.3 can be writjen in thè fbrm: 
2 x Distance x Speed in stili water 


Total time 


(Speed in stili water) 2 - (Speed in current) 2 
2x22 - 5 * 6 8hra . 


(©^-(is) 2 

Notei For detail method: 

Boat’s upstream speed = 6 - 1.5 = 4.5 km/hr 
Boat’s downstream speed -6+ 1.5 - 7.5 km/hr 

Total time 


22.5 22.5 

4.5 f 7.5 

= 5 + 3 = 8 hrs 


6. Upstream speed ■ y km/hr 

28 

Downstream speed = y km/hr 
28_16 

.. Velocity of current - t = l .2 km/hr 

7. Same as Q. 6. 

8. Let thè speed of A in stili water = x km/hr 
Then, downstream speed - fx + ~ km/hr 

and upstream speed = 


Now, distance 
or, 6x + y = 9x - y 



'135 

or .3x = y r 


135 45 ., 1 , 

—t = ~T = 11t km/hr 
4x3 4 4 


lulcker Math (Direct formula): 

Speed in siili water 

_ Rate of Strcam (Sum of upstream and downstreamtime) 
Difference of upstream & downstream time 


|(6 + 9). 


9x 15 45 t1 l, , 

-—— = — = 11-km/hr 
4x3 4 4 


9-6 

P. Let thè speed of boat in stili water=x km/hr 
Speed of current = 4 km/hr. 

Speed of upstream = (x - 4) km/hr 
Speed downstream = (x + 4) km/hr 

Now,-^- + -^--2 
x- 4 x + 4 . 

6(x + 4) + 6(x - 4) _ 7 

x 2 - 16 

or, 2x 2 -< 32 = 6x + 6x 
or, x 2 - 6x-16 = 0 
or, (x- 8)(x + 2) = 0 
x = 8or-2 

We rcject thè negative value. 

speed of boat in stili water = 8 km/hr 
Direct formula: If we put thè values in thè formula used in Q. 3. we 
bave, 

£ _ 2i« 2 -4 ; i 

2x 

« 

or, 6x = x 2 - 16 
x 2 -óx- 16 = 0 
x = 8, or-2 
That is, x = 8 km/hr 

10. Sec Ex 8. 

11. Same as Q. 9. By Quicker formula (used in Q. 3) 


35 


12 (x 2 - l 2 ) 
2x 


or, 35x = 6\ - 6 
or, 6x 2 - 35x -6=0 
or, 6x 2 - 36x + x - 6 = 0 
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or, 6x (x - 6) + (x - 6) = 0 
or, (x - 6) (6x + 1) = Q 

, 1 

x — o or —t . 

<> 

We neglect thè -ve value. Therefore, speed of boat in stili waj 
- 6 km/hr. 

12. Let thè speed of current = x km/hr 




or,4x 


2x 28 


/. x = y = 4 f km/hr. 

13. Upstream speed = | + 

3 4 x 60 ,, , 

= — x — ~z — ~ 4 km/hr. 

4 45 

.3 15 

Dotwnstream speed = - + ^ ^ ^ 


3x2x60 
4x 15 


= 6 km/hr 


Speed in stili water= 5 km/hr. 


Elementary Mensuration -1. ’ 

(MEASUREMENT OF AREAS) 

In mensuration we ofìen bave to deal with thè problem offinding 
thè areas of piane fìgures. In this chapter weshalllook atsome ofsuch 
problems and study some shori-cut methods to solve such problemi. 

But before tliat, let us begin by having a look at some elemen¬ 
tary definitions. 

Some elementary definitions 

1. Re clangle A quadrilateral with opposite sides equal and all thè 
four anglcs equal to 90°. 


2. Square A quadrilateral with all sides equal and all thè four angles 
equal Jo 90°. 


3. Parallelogram : A quadrilateral with opposite sides parallel and 
equal. 


4. Rhombus A parallelogram with all four sides equal. 



5- Trapezlum A quadrilateral with any one pair of opposte sides 
parallel. 


6. Right-angied triangle A triangle withone angle equal to 90 c 
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7. Isoceles triangle A triangle with any two sides equal. 
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Cor :■ In an isoceles triangle, opposite angles are equal. 
■ A 



ZB = ZC 

B C 

8. Equilatera! triangle A triangle with all sides equal. 



Cor In an equilatera! triangle, all angles are equal, cach being equal 
to 60°. A 


/ 



ZA = ZB - ZC = 60° 


B C 

9. Perimeter (of a geometrica! figure) The length of thè outt 

boundary of thè geometrica! figure. 



B 


10. Are of a circle A portion of thè perimeter (or a pari of thè curved 
•viriioTit r»f thè circle. 


are AB = length of AB 



11. Sector of a circle The area covcred between an are, thè centre and 
j. two radiiofthe circle. 


Shaded Portion = Sector AOB 


List of imporla ni ferente 

1. (i) .Area of a rcctangle = Length x breadth 

(ii) Lenglh - r . Are f„ ; Breadth = 



Perimeter of ABCD = AB + BC + CD + DA 


Breadth fMM Length 

(iii) (Diagonal) 2 = {Length) 2 + (Breadth) 2 

(iv) Perimeter - 2(Length + Breadth) 

2. (i) Area of a square = (side) 2 = ^ (Diagonal) 2 . 

(ii) Perimeter of a square « 4x Side 

3. Area of 4 walls of a room = 2 x (Length + Breadth) x Height. 

4. Area of a parallelogram = (Base x Height). 

5. Area of a rliombus = ^x (product of diagonals). 

.When di and di are thè two diagonals then side of rhombus 
’ \ v =|-'Mi 2 + d2 i 

6. (i) .Area of an equi lateral triangle = x (side) 2 . 
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(ìi) Perimeter of an equilatera! triangle^ 3 x side 


7. Area of an isoceles triangle V4a 2 - b 2 



-0*)-*s 


b/2 b/2 

8. If a, b, c are thè lengths of thè sides of a triangle and 

8* j(a + i> + c),theu: 

Area of thè triangle =Vs(s - a) (s - b) (s - cj. 

9. Àrea of a triangle = j x Base x Height. 

10. Area of a trapezium 

= ^<sumof parai lei sides x perpendicular disiance between them) 

-|(a + b)h 

(Wherc a and b are thè parallel sides of thè trapezium and h is thè 
peipendicular distance between thè sides a and b. 

h ~ £ Vs(s - k) (s - c) (s - d) 

(where k = (a - b) i.e. thè difference between thè parallel sides 
and c and d are thè rivo non-parallcl sides of thè trapezium. Also, 
Tc + c + d 


* • Apea “ J 6» + b)h = Vs(s - k) (s - c) (s - d) 

11. (i) Circumfcrence of a circle = 2 w r. 

(ii) Area of a circle - n r 2 . 

(iii) are AB - where Z AOB = 0 and 0 is thè centre. 

(iv) Area of sector AOB - (See figure in previous page). 

(v) Area of sector AOB ~ j x are AB x r. 


12. In a Paral lelogram _ 

Area = 2 Vs(s - a) (s - b) (s - d) 

Where a and b are thè two adjacent sides and d is thè diagonal con- 
necting thè ends of thè two sides. 

Problems on Parallelogram 

Ex. 1: The two adjacent sides of a parallelogram are 5 cm and 4 cm 
respectively, and if thè respective diagonal is 7 cm then find thè 
area of thè parallel ogram? _ 

Sol: Required arca = 2Vs(s-a)(s-b) (s-D) 

Wl l ereS = a + b 2 +P ^^|^ = 8 

= 2 ^8(8 - 5 ) (8 - 4) (8~7) 

. = 2^8 x 3x4= 8^6 = 19.6 sqcm. 

Ex. 2: In a parallelogram, the lengths of adjacent sides are 12 cm and 14 
cm respectively. If the length of one diagonal is 16 cm, find the 
length of the other diagonal. 

Sol: In a parallelogram, the sum of the squares of die diagonals - 2 x 
(the sum of the squares of the two adjacent sides) 


or, Di 2 + D 2 2 = 2(a 2 + b 2 ) 

or, 16 2 + x 2 = 2(1 Z 2 + 14 2 ) 
or, 256 + x 2 = 2<144+ 196) 
or, x 2 = 680-256 = 424 
x = 'fi24 = 20.6 cm 

Problems on Trapezium (Trapezoid) 

Ex. I; In a trapezium, parallel sides are 60 and 90 cms respectively and 

non-parallel sides are 40 and 50 cms respectively. Find its arca. 

Sol: k = difference between the parallel sides - 90 - 60 = 30 cm 

Let c be 40 cm then d = 50 cm 

VT k+c + d 30 4 -40 >f 50 120 _ 

Now, s =-----j-= — = 60 cm 

Area = Vs($- k) (s - c) (s - d) 

60+90 . /V".'. //a j«v» e av 


- 30 \60(60 - 30) (60 - 40) (60 - 50) 

= 5V60 x 30 x 20 x 10 = 5 x 600 = 3000 sq. cm. 
Ex.2:IntheabovequestionfindthepcrpendiailardistancebetweaUlietwo 
parallelsidesofìhetrapezium. 


Now, s 


= 60 cm 
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Sol: li =-Vs(s -k) (s -c) (s- d) 

2 _ » 

= 2 Q x V60x 30 x 20 x 10 = — x 600 = 40 cm 

Note: We can verify that Arca “ ^ (a + b)h = j x (60 + 90) x 40 

= 150 x 20 = 3000 sq. cm. 

Ex. 3: A 5100 sq cm Irapezium has thè perpendicular distance betwee 
thè two parallel sides 60 m. If one of thè parallel sides be 40 
theti find thè length of thè othcr parallel side. 

■Sol: A=y(a + b)h 

or, 5100 — ^ (40 + x) x 60 
or, i’70 = 40 + x 

required other parallel side = 170 - 40 = 130 m. 

Problems on Rectangle» and Squarcs 
Type I : Siraple questions requlring direct application of formul ae 
Ex. 1. Calculate thè area of a rectangle 23 rtletres 7 decimetres long an 
14 metres 4 decimetres 8 centimetres wide: 

Sol : Length = 23.70 metres. 

Breadth 3 14.48 metres. * 

/. area = (23.70 x 14.48) square metres 
= 343.18 square metres. Ans. 

Ex. 2. Find thè diagonal of a rectangle whose sides are 12 metres and 
metres. 

Sol : The length of thè diagonal 

? metres = Vi 69 metres 
= 13 metres. Ans. 

Type II ; Carpeting a tloor 
Ex. 3. How many metres of a carpet 75 cm wìde will be required to cov 
thè floor of a room which is 20 metres long and 12 metres broad ? 

Soli.: Length required •= of room * b r eadth of room 


Width of carpet 


length required = ; 


20 x 12 


3 320m. 


Cor: Wliat amount needs to be spent in carpeting thè floor if thè ca 
is available at Rs 20/- per metre? 


Quicker method : Amount required = 

„ . . length of room x brcadthof room 

Rate per metre x width of carpe( - . 

«20* 2 ° q X 7s 12 = Rs. 6400 
Type IO. Paving a courtyard with ti Ics 

Ex 4: How many paving stoncs cach measuring 2.5m x 2 tn are required 
to pavé a rcctangular courtyard 30 m long and 16.5 m wide ? 

Soli :Numbcr of tiles required = ^ 

length x breadth of cach tilc 

_ 30x 16.5 

2.5 x 2 . 

Cor : What amount needs to be spent if thè tiles of thè aforesaid 
dimension are available at Re. 1 per picce ? 

Quick method : 

Amount required = 1 

length x breadth of courtyard 

pncc per tilc x . g ---—:— -— d —— 

length x breadth of each file 

, 30 x 16.5 _ 

2.5 x 2 

Type IV. Paving with square tiles : largest tilc 
Ex 5: A hall-room 39 m 10 cm long and 35 m 70 cm broad is to be paved 
with equal square tiles. Find thè largest tile so that thè tiles 
exactly fit and also find tlie number of tiles required. 

Solo : Quicker Method : • r 

Side of largest possible tile = H.C.F. of length and breadth of thè 
room (Remember) ’ 

= H.C.F. of39.10 and 35.70m 

“1.70«n. 

Also. number of tiles required 

Length x breadth of room 


(H.C.F. of length and breadth of thè room) 2 
- 39.10 x 35.70 _ 

1.70x1.70 

Type V : Patii round a garden, verandah round a room 
Ex 6. A rcctangular hall 12 m long and 10 m broad, is surrounded by a 
verandah 2 metres wide. Find the arca of thè verandah. 
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n (Quicker Method) : 

Area of thè square garden = 

Area of path - 4 x (width of path 
4x width of path 


(Remember) 


Here in thè given question. 


area of garden 


Soln : Quicker Method : 

In such cases, 

(I) When thè verandah is outside thè room, surrounding it 

Area of verandah = 2 (width of verandah)x [ length + breadth of 
room + 2 (width of verandah)] (Remember) 

(II) When thè path is withitt thè garden,.xurruunded by it 

Area of path = 2 (width of path)x. [ length + breadth of garden - 
2 (width of patii)] 

(Remember) 

Now in thè given question, by formula I, (since thè verandah is 
outside thè room, formula I will be applied) 
area of verandah = 2 x 2 x (10 + 12 + 2 x 2) 

=■4 x 26= 104 m 2 

Ex 7: A- rectangular grassy plot is 112 m.by 78 m. It bas a gravel path 
2.5 m wide all round it on thè inside. Find thè area of thè path and 
thè còst of constructing it alRs. 2 per square mette ? 

Soln : By quicker math formula II (since thè path is inside thè plot, 
.formula II will be applied), area of thè path 

;-2x 2.5 x (112 + 78-2x2.5) 

.. = 5 x 185 = 925 sq. m. 

cost of constmction = rate x area 

= 2 x 925 = Rs. 1850 


= 1459264 sq. m. 

fe. When area of thè path be given, <o find thè width of thè path 

A path all arornd thè inside of a rectangular park 37 m by 30 
occupies 570 sq. m. Find thè width of thè path. 
loln ; By quicker math (see formula n, Ex 6) 

Area of patii = 2 


width of path x [ length + breadth of park - 2. 
(widlh of path)] 

[37+ 30-2x] (x is thè width of path) 

=> 570= 134x-4x 2 
=>4x 2 -134x+570~0 
On solving this equation we get, x = 5m, 

C. Patlis Crossing each other (important) 

Ex 10: An oblong piece of ground measures 19 m 2.5 dm by I2 metres 
5 dm. From thè centre ofeach side a path 2 m wide goes across 
to thè centre of thè opposite side. What is thè area of thè path ? 
Find thè cost of paving these paths at thè rate of Rs. 1.32 per sq’. 
metre. 


Some more cases on paths 

A. When area of fhe path is given, to find thè area of thè garden 
cnclosed ( thè garden is square In shape) 

Ex 8: A path 2 m wide ninning all round a square garden has an area 
of9680 sq. m. Find thè area of thè part of thè garden enclosed by 
thè path. 
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Solu : Quickcr method : 

In such problema, use thè formula given helow ; 

I. Area of thè patti = (Width of path) (length + breadth of pi 
j width ofjiath) (Remembei 

IL Area of thè park minili thè path = 

(length of park - width of path) x (breadth of park- width of pi 

(Rememl 

Now, for thè given question, 
area of path = 2x (19.25 + 12.5 - 2) 

= 2 x 29.75 = 59.5 sq. m. 
cosi = rate x area = Rs (59.5 x 1.32) = Rs. 78.54. 

Type VI: Area and ratio ;■ 

Ex 11 : Tìie sides of a rectangular field of726 sq. m. are in thè ratio <J 
3.2. Find thè sides. 

Soln : Quicker method : 

Side = VAr èa x Ratio _ 

2nd side = VArea x Inverse Ratio (Remembi 

In thè giv en questi on, 

first side = ^726 xj - Vi089= 33 m. 

and second side = V726Vj = V484 = 22 m. 

Type VII : Some Miscellaneo!!* Cases 
Turkey carpet aod oildoth 
Ex 12 : In thè centre of a room 10 metres square, there is a square oJ 
turkey carpet, and thè rest of thè flocr is covered with oilclol 
The carpet and thè oildoth cost respectively Rs 15 and Rs 6.' 
per square metre, and thc total cost of thè carpet and thè oilcloj 
is Rs 1338.50 . Find thè width of thè oildoth border. 

Sol : The area of thè square room = 100 sq. metres. 

The mean cost per sq. metre 



Rsl338.50 

= Rs 13.385 


100 

carpet 


oildoth 

15*._ 

"13.385^ 

^6.50 

6.885*"" 
= 81 : 19 


"*1.615 



j thè Alligation Rule, thè. arca of thè square carpet is 81 sq. metres. 
lerefore, thè carpet is 9 metres in length and breadth. 

But thè room is 10 metres in length and breadth. 

Hence doublé thè width of thè border is (10 - 9) or 1 metre. 

thè width of thè border *■ metre = 5 dm. Ans. 

Dtagonal 

Ex 13: A square field of 2 sq. kilometres is to be dwided mto two equal 
parts by a fence which coincides with a diagonal. Find thè length 
of thè fence. 2 

Soln : .Area òf square = 2 k m 

Diagonal - V2x2 km = 2 kilometres. Ans. 

Ex 14: A square field of area 31684 square metres is to be enclosed 

with wire placed at heights 1, 2, 3, 4 metres above thè ground. 

\ What length of (he wire will be required, if its length required for 
‘ each Circuit is 5% greater than thè perimeter of thè field ? 

Soln : Area of thè field =31684 sq. metres. 

perimeter = V31684 x 4metrcs 
= 178 x4metres. 

/. length of each Circuit 55 178 x 4 x metres. 

Since thè wire goes round 4 times, 

.-. total length of wire requirech= 178 ^ 4 x * 4 metres 

» 2990.4 metres. Ans. 

Problems on Triangles 

Type IrSimple Application ofFormulae 

Ex 15: The base of a triangular field is 880 metres and its height 550 
metres. Find thè area of thè field. Àlso calciate thè charges for 
supplytng water to thè field at thè rate df Rs 24.25 per sq. 

hectometre. -— 

. , _ ,, Bas e x Height 
Soln : Area of thè field = ——j 

■ 

= 24.20 sq. hectometres. Ans. 

Cost of supplying water to 1 sq. hectometre 

- Rs 24.25 
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•• cosi of supplying water lo thè whole field 

= Rs 24.20x24.25 

r vUlT , , . . ■ * Rs 586.85 Ans. 

' V*Z* a r angular fieId is ,hree times its he ight. If thè 
of cultivating thè field at Rs 36.72 per hectare is Rs 495 72 
its base and height. ■ 

27, 

“ y hectares. 

A1 5 o, area of thè field = y x 3 x Height * Height 
= | (Height)? 

\ (Height ) 2 =y hectares. 

(Height ) 2 = y x j hectares ■ 9 hectares 

- 90000 sq. metres. 

Height = V9ÒÒÒÒm = 300 m. Ans. 

A!so Base = 3 x Height = 900 m. Ans ; 

17 2rea ° f3 tria , ngle whose sides are 50 metres. 78 metresj 

«Pe^elyandalso findthèpetpendicularfiora the : 
opposite angle on thè side 112 melres, 

Rprp A C ra/dnir U _ no _... . .. 


opposìte angle 

Soln : Here a - 50 metres. b = 78 metres, c - 112 metres. 


s 2 (^O + 78 + 112) metres 

2 * 240 metres = 120 metres, 

.*• s - a =» ( 120 - 50) metres = 70 metres 
s - b = (t20 - 78) metres = 42 metres 
s-c.» ( 120 -112) metres = 8 metres 
■*- area = V120 x 70 x 42 x 8 sq. metres 
- 1680 sq. metres. Ans. 

Pémgnriirnlnr - 2 Are! L *680 x2 

Base U2 metre s - 30 metres. Ans. 


Type li: Quicker Methods for triangle problems 

Ex (18-20) : Solve thè previous three exam'ples Ex (15-17) by quicker 
methods. 

Soln; 

Ex 18 : Since (Ex. 15) mvolves direct application of formula, a method 
quicker than thè one employed can not be used. 

Ex 19 ; The ratio between base and height in Ex. 16 is3 :1. 

In such questiona use thè rule : 

Base = ^2 x Area x Ratio 


Height = V 2 x Arca x Inverse Ratio 

(Remember) 

Now, ratio of base and height is 3:1. Hence, thè ratio attached 
with base is 3, thè ratio attached with height is 1. 

. . Base *W2 x y x 900 m. 

Height = V 2 x y xf 300 m. 

Ex 20 : Since Ex. 17 involves direct application of formula, no quicker 
method can be employed. 


Problems on Parallelograni, Rhombus and Trapczium 
Type I: Questiona Requiring Direct Application of Formulae 
Ex 21 : Find thè surfacc of a piece of metal which is in thè form of a 
parallelogram >yhose base is 10 cm and height is 6.4 cm. 

Soln : Sur face area - height x base = 6.4 x 10 = 64 sq. cm. 

Ex 22 : Find thè area of a rhombus one of whose diagonals measures 8 
cm and thè other 10 cm. 


40 sq. cm. 


Soln ; Area = ~ product of diagonals 

_ 8 x 10 
2 

Ex 23 : Find thè distance between thè two parai lei sides of a trapezium 
if thè area of thè trapezium is 250 sq. m. and thè two parallel sides 
are equal to 15 m and 10 m respectiVely. 

Soln : We bave 

Area = \ x height x (sum of parallel sides) 
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or, 250 ~ - x height x (15 + 10) 


or, height 


250 x 2 


height = 20 m. 

Type II: Some Quicker Methods 

A : To find thè area of a rhombus wìth one side and one dissonai 
given 

Ex 24 : Find thè area of a rhombus one side of which measures 20 cm. 

and one diagonal 24 cm, 

So(o : Quicker Method 


Area of a rhombus * diagonal x \ (side) 2 - 


• In thè given question, 


,2 _ j'diagonalj 
(Remembcr) 


Area - 24 x V(20)‘ 


-(fJ = 24 X 


/400 - 144 


-24x 16 = 384 cm 2 

Ex 25: The perimcter of a rhombus is 146 cm and one of its diagonals 
is 55 cm. Find thè otlier diagonal and thè area of thè rhombus. 

Soln : (Quicker Method) : 

Otlier diagonal = 2 x V(side) 2 - (H emember) 


Now, one side of a rhombus = ^ = 36.5 cm. 

other diagonal - 2 x V<36.5) J - ^ y’j = 48 cm. 

Now, area = j (produci of diagonals) 

= ^x48 x55= 1320sq. cm. 

Problems on Regular Polygons 

A regular polygon is a polygon (triangic, quadrilateral, penta- 
gon, hexagon, heptagon. octagon etc.) which W all sides equal. 


The following formulae may prove useful : 

A. Area of a regular polygon - ^ x nUmber of sides x radius of thè 

inscribed circle. 

3^3 2 

B. Area of a hexagon « x (side) 

C. Area of an octagon = 2 ('Jl + 1) (side) 2 

Ex 26 : Find tlie area of a regular hexagon whose side measures 9 cm. 
Soln : Area of a regular hexagon * 


Here a = 9 cm. 

3 ^3 x 9 2 

area =---aq. cm = 210.4 sq cm approx. Ans. 

Ex 27 : Find lo thè nearcst metro the side ofa regularoctagonal enclosurc 
whose area is 1 hectare. 

Soln : Arca ofa regular octagon = 2(\+'Ì2 )a 2 
Now, 2(i+V2 )a 2 = 1 hectare. 

2 10000 
a = 2(ÌT^) Sqm ‘ 

or, a 2 = 2071 sq m approx. 

/. a = 46 metres approx.-Ans. 

Problems on Rooms And Walls 

Paperi ng the walls and allowing for doors etc. 

Ex 28 : A room 8 metres long, 6 metres broad and 3 metres high has two 

Windows 1 j m x 1 m and a door 2 m x 1 i m. Find tlie cost of 

papering the walls with paper 50 cm wide at 25 P per mette. 
Soln : Area of walls = 2(8+6)3 = 84 sq. m. .*• 

Area of two Windows and door = 2 x 1-x 1 + 2 x 1^ =6 sq m. 

Area to be covertd ^84 - 6 = 78 sq. m. 

/. length of paper ■ m. «■« 156 m. - 


.-. cost * Rs 


156 x. 25 


Rs 39. Ans. 


QUICKERMATH 

Height of thè room 

Ex 29 : A room is 7 metres long and 5 metres broad, thè doors and 

Windows occupy 5 sq. metres, and Ihe cost of papering Ih, 
remai ning part of thè surface of Ihe walls wjth paper 75 cm widej 
at Rs 4.20 per piece of !3 m is Rs 39.20. Find Ihe height of thè 
room. 

Soln : Length of paper = x 13 ni = ^ m . 

Area of paper « ~ x = 91 sq. m. 

Area of walls = 91+5 = 96 sq. m. 

Now area of walls = 2(7+5) x height = (24 x height) sq. m. 

24 x height = 96 
96 

.\ height = — = 4 metres. Ans. 

Ex 30: A hall, wltose length is 16 metres and breadth twice its height, 
takes 168 melres of paper 2 metres wide for its four walls. Find 
thè area of thè floor. 

So!n : Let thè breadth = 2h melres, then height = h metres. 

Area of walls - 2(16+2h)h sq. melres. 

Area bf paper = 168 x 2 sq. metres. 

2( 1$ + 2h)h =168x2 .. (8+h)h = 84. ‘ 

On solving, h = 6, -14; -14 is not acceptable 
/. h = 6, and breadth = 12 

area of thè floor = 16 x 12 sq. metres - 192 sq. metres. Ans I 

Lining a box with metal i 

Ex 31 : A closed box measures extemally 9 dm long, 6 dm broad, 4y 

dm high, and is made of wood 2y cm thick. Find thè cosi of lining 
it on thè inside wilh metal al 6 P per sq. m. 

Soln : The interna! dimensions are 8^ dm, 5y dm, 4 dm. 


Area of thè 4 sides = 2|8- + 5-J x 4 sq. dm. - 112 sq. dm. 
Area of bottoni and top - 2 x 8y x 5y sq ' dm. = ~ sq. dm. 
Total area to be lined = (l 12 + sq. dm. = sq. dm. 


1 
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.\ cost - —— x 6 P = Rs 12.33 . Ans. 


roblems on Circles 

he following formulae tnay be used for quick Solutions : 
(i) Area “ x (radius) 2 (ii) Radius = 


(iii) Diameter = 2 vi(iv) Area = * 


diameter 


2* J 

(Perirne ter 


(v) Perimeler = 2 n (radius) (vi) Radius = 


(vìi) Perimeter = x (diameter) (viii) Diameter - 


(ix) Are of a sector = - x circùmference 

1,360° J 

' qO ’ 

(x) Area of a sector = - x x x (radius ) 

^360°J 

Let us look at some cxamplcs now : 

I. Simple Application of Formulae 

Ex 32 : (a) Find thè circùmference of a circle whose radius is 42 metres. 
(b) Find thè radius of a circular field whose circùmference 


measures 5— km. 
Soln : (a) C = 2nr 


' 22 ) 
I ake n = — 


.. required circùmference = 2 x ™ x 42 metres 


= 264 metres. Ans. 


(b) r = ■ 


yx iono 

/. reqd. radius =---m 

27t 

4-x 1000 x 7 


m - 875 metres. Ans. 
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Ex 33. l^ic radius of a circular wheel is l| m. How many revolution 

will it màke in travelling 11 km? 

Soln : Distance lo oe travelled - 11 km = 11000 m. 

Radius of thè wheel - 1 - m. 

4 

■'* circumference of thè wheel = 2 x — x l- m = 1 ì m 

7 4 

in travelling 11 m thè wheel makes 1 revolution. 
in travelling 11000 m the wheel makes -jy x 11000 rovo! 
tions, i.e, 1000 revolutions. Ans. 


Direct Formula : 


No. ofrevolutions = 


Distance 


, 22 7 


II. Some Quieker Methods 
A. Area of a ring; 

Ex 34 : The circumference of a circular garden is 1012 m. Find the area 
Outside the garden, a road of 3.5 m width nins round it. Calculate th 
area of this road and find the cost of gravelling it at the rate of 32 paia 
per sq. m. 

Sola (Quieker Metkod) : 


_ {circumference V 
4 jt 


(Reinember) 


( 1012) 2 ot 


- 81466 sq. m. 


Area of ring = ti [(width ot ring) ( 2 x inner radius + width of 
ring) ] ^ (Remeniber) 

Now, inner radius = = V —- 6 - 6 -* 7 = m 

jt 22 

arca of ring-shaped road = — x 3.5 x (3.5 + 2x 161) 

= y x 3.5 x (3.5+322)=3580.5 sq.m. 
cost of gravelling = 3580.5 x 0.32 = 1145.76 nmees. 
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B. Identical Circles Placed Togetlier 

Ex 35 : There is an equilàtera! triangle of whìch each side is 2 in. With 
all the three comcrs as centres circles are described each of radius 
1 m. (i) Calculate thè arca common to all thè circles and the 
triangle. (ii) Find the arca ofthe remainingpoitionofthe triangle. 

(Take* = 3.I4I6) 



Soln (Quieker Method ) ; 

Whcn the side of the equilatera! triangle is doublé the radius of 
the circles, all circles touch each other and in such cases the 
follo wing formula may he used : 

Arca of each sector = ~ x n x (radius) 2 

Area of remaining (sliadcd) portion « ^3 - j (radius) 2 

* ='(0.162) (radiu$ 2 

(Remeinbcr) 

/. In this given question, thè area common to all circles and 
triangle 

= sum of the arcas of three sectors AMN, BML and CLN 
= yKT 2 + ^ni 2 + ~nr 2 = r»tr 2 


^r x f 1 ) 2 “ 1 - 57s q- m - 

(ii) Tlie area of the remaining portion ofthe triangle 
= The area of the shaded portion 
= 0.162 x (I) 2 = 0.162 sq. m. 

Ex 36: The diaineter of a coin is 1 cm. If fourof these coins be placed 


1.57 sq.m. 




on a table so that thè rim of each touches that of thè other, 
fìnd thè area of thè unoccupicd space between thcm. 

_ _ (Takc?: = 3.1< 
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decrease in breadth - y - ^ 

% decrease in breadth = 3y x 100 = ~ = 3?|% 

8 x y 2 2 

Qulcker Method (Direct Formula) : You must 4 have gone through 
s indiar examples in thè chapter ‘Percentage’. If you recali, you find thè 
formula as 

Required percentage decrease in breadth 

- m (k5Ts)-T- j7 5* 

Ex. 38 : lf thè length of a reclangle is decreased by 20%, by what per 
cent should thè width be increased to maintain thè same area? 
So In : Qukkcr Method (Direct Formula) ! 

i m 

Required percentage increasc in breadth = 20 —-—— = 25% 

1UU ZAJ I 

Note : To find the above formulae, we have used thè mie of fraction. 
Theorem : lf length unii breadth of a rectangle is increased byx and y 

per cent respectivefy, that area is increased òy^x +y + ~jqq 

Proof : See chapter ''Percentage''. You will fìnd the proof for a similar 
case. 

Note : lf any of the two measuring sides of rectangle is decreased then 
put negative value for that in the given formula. 

Ex. 39 : lf Ihe length and the breadth of a rectangle is increased by 5% 
and 4% respectively, then by what per cent does the arca of that 
rectangle increase? 

Soln : By direct formula : 

5x4 

% increase in area = 5 + 4 + —— = 9 + 0.2 - 9.2% 
iuu 

Ex. 40 : lf the length of a rectangle increases by 10% and the breadth of 
that rectangle decreases by 12%, then find the % change in area. 
Soln : Since breadth decreases by y = -12, then 

% change in area - 10 - 12 + ^ 00 ^ 

«-2-1.2- -3.2%. 

Since there is -ve sign, the area decreases by 3.2% 

Ex. 41 : lf the length of a rectangle decreases by 4% and breadth is 
increased by 6% fìnd the percentage change in area. 

(An$. 1 76% increase) 


Solo (Quietar Method): 

Again, if the circles be placed in such a way that they to 
each other, then the «piare** side is doublé the radius. In such cases 
following formulae may be used : 

Area of each sector--x jrx (radius) 2 

(Remeniber) 

Area of remainiug portion (shaded part) - (4 - n) (radius) 2 

= (0.86) (radius) 2 

(Remember) 

Now, in thè given questi on, 

arca of the unoccupied space = (0.86) (radius) 2 

= (0.86.1 =0.215 sq. cm. 


Misceli a neous Example : 

Ex. 37 : The length of a rectangle is increased by 60%. By what per c 

should the width be decreased to maintair. thè same area? 

Soln : Let the length and breadth of the rectangle be x and y. 

Then, its area = xy 

XI . fl fi 60 ì 8x 
New length = x — = — 


. * ^100 J 5 

As the area remaìns tue same, the new breadth of the rectangh 

=sl.2l 

8x 8 
5 
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So(n : Try yourseif. 

E*. 42 : If sides ofa separé aie increased by 10%, then its area is 
mereased by ( _, 

Som : We can apply thè above theorem here also by puiting x = y = 10 | 
*'• %incrcase inarea = 10 + 1 Q + J 0 * 10 -=2i% \ 

Theorem : [fall thè measuring side.s ofany ,wo dimensionaifigure ijj 
changed by x%, then its area changes byilx + ■[ %. 

Pr,,0f 'SSZZZr ÌS "* f0r any ^“”2 figuro suoi 

rbnmw 8 « T'^ <P*&**H. triangle, circi. 1 

rhombus, parallelogram etc. 

tj, ~ We wi, ‘ P ro , ve ,h « 'heorem fot .riangle, «clangle and circi 

7 g !“ era,lse J* !heorem A» all 2-dimensional fignres. 
or Trrangle : Suppose Ihc threc sides ofa t riangle be a, b and c. 

7 Ken area of thè triangle = A = Vs(s - a)(s - b)(s-t} 

where s = —±±± 

Now when all thè sides are increased by x%, thè sides become 

*U 9°+ A jKIQO +x) 00 -j-xl 
100 ’ 100 

New arca, At 


«tua — 

a + b + c 

100 

L 100 + x 

2 1 

100 


^fsi ;— 


a(HW + x) )^ b( 10 Q + x - ) 


100 



l(m+x' 

4 

100 . 

■ - / 

s(s-a)(g-b)(s-c) 


••• A, = 


100 + x 
100 


Now, % increase in area = - A — . — x 100 



x 100 
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fornii 

[{ 100 _ 


-1 


x 100 


- 1 + 


2 x 


-1 


100 = 


2x 


x _ 

100 


( 100) 2 ( 100 ) 

Thus, thè theorem is tuie for triangle. 

Por Rectangle : Let thè sides of a rectangle be a and b. Now when its 

sides are changed by x%, they become and 


b(100 +- x) .. , 
wv, respectìvely. 


100 


100 

Now, new arca - Ai 


-flOO + xf PlOO+xf 

l "ioo - J [ 100 J 


^ 

% increase in area = —:— x 100 


100+x 


100 


)- 


x 100 


2x + 


100 


Thus, thè theorem is also true for rectangle. 

For Circle : The circle has two measuring sides which are thè same and 
thè side is known as its-radius (sìnce, area = Ttr 2 , r is used twice). 
Let thè radius of the circle be r. 

Area = A “tot 2 

When its radius is changed (increased say) 
by x% t it becomes ^ 


its new area = Ai = n 


-,2 




100 + x 


-,2 


100 


100 + x 


100 
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% increa se in area = — “ A x 100 


1 00-fx 
100 


- 1 


x 100 


-[ 2 x + -5Ì' 

100 


Thus, thè theorem is al so true for circle. | 

Final condusion : We now conclude tliat thè above theorem is true fi 
any two-dimensionai figure. * 

Noti*: (1) We can use this theorem for Ex. 42. 

( 2 ) Whcnevcr there is decrease, use -ve value for x. Whcnever 
you get thè -ve value, don’t hesitate to say that there is decrease in tf 
area, In Ex. 42, if there isdecrease, weputx - -10 in thè formula.Thj 

IS ’ 2x 1 IÒÒ“' 20 + ~ioo “ ' 19 wh ' ch im Plies that there is decrea! 
of 19% oin area. 

In that case, % increase in area.= 2 x 10 + = o i<v 

100 y 

Ex. 43 i If radius of a circle is iucreased by 5%, find thè percento»; 

increase in its area. 

Soln : By thè theorem : 

% increase in its area = 2 x 5 + ~ = io + 0.25 = 10.25% 

Ex.44 tifali thetridesofahexagon(six-sided figure)isincrcased by 
I/o, ima thè % increase in its area. 

Soln : Rcquircd % increase =2*2+f- = 4 + 0.04 = 4.04% 

Note : intiere is decrease in thè above cases, find thè percento»! 

.. . decrease in area. (AmEx. 43 = 9.75% and Ex. 44 = 3.96%) 

I lu rem : Ifail thè measurmg sides of any twò-dimensionalfigure ore 
clianged(wereasedordecreased) byx%lhen ilsperirne,erubo 
cnanges by thè same, ie, x%. 1 

Froof : It is easy to piove it. Try youiself. 

Ex. 45 : Ifdiametor ofa circle is increascd by 12%, find thè % increase 
m its circum ferente. 

Solo : Although diameter is rarely used as thè measuring side ofa circle 
thè above theorem holds good for it. Thus, by thè theorem % 
increase in circumtcrence »= 12%. ’ 


Theorem : Ifall sides of a quadrilatera} are iucreased by^/o then its 
corresponding diagonali also increase byx%. 

Proof : Try yoursclf. 

Ex. 46 : If thè sides of a rectangle are increased each by 10%, find thè 
pcrcent increase in its diagonals. 

Soln : Required % increase in diagonals - 10% 

Ex. 47 : If ihc length and the two diagonals ofa rectangle are each 
increased by 9%, then find the % increase in its breadth. 

Soln : From the above theorem it can be concluded that its breadth also 
incrcases hy the same value, i.e. 9%. 

Ex. 48 : A parallelogram, the length of whosc sides are 12 cm and 8 cm, 
has one diagonal 10 cm long. Find the length of thè other 
diagonal. 

Soln : C 



Diagonals ofa parallelogram bisect each other. 

Let BD - 10 cm. 

/. OB = 5 cm 

In Irìanglc ABC, O is the mid-point of AC. 

By a very important (hcorem in piane geometry, we have in 
triangle ABC , 

AB 2 + BC 2 = 2(OB 2 + AO 2 ) 

12 2 + 8 2 = 2(5 2 + À0 2 ) 

=> 144 + 64 = 50 + 2 AO 2 
AO 2 = 79 

.. AO = 8.9 (Approximately) 
the other diagonal - AC = 2AO -2 x 8.9 = 17.8 cm. 
Quicker Method (Direct Formula) : 

By the above-mentioned theorem, we ha ve 

AB 2 + BC 2 = 2(OB 2 + AO) 2 
or, 2A0 2 = AB 2 + BC 2 - 2(OB) J 

/.AO-Vp 


AB 2 + BC 2 - 2(OB) 2 
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•tìther diagouaJ = 2AO = 2 
, Olher diagoiial = VTjAB 2 


Quicker Method : Wc havc, 


Ex. 52 : A cord is in thè form of a square eticlosing an area of 22 citi 2 . 
If thè same cord is bcnt tato a circle, then fìnd thè area of that 
circle. 

S<dn : Arca of square = 22 cm 2 

Perimeter of thè square « 4^Ì22 cm. 

Now, this perimeter is thè eircumference of thè circle. 

.’. circumfcrence of thè circle = 2*r = 4 ^22 

2<22 


Fx Sfl : A C , t DL = ^ + 15 = VT52T = 39 cir 
50 : A s ? ni : 0 ; rcle 1S OOMlructed on each side of a square 

2 in. Fìnd tlic area of thè wholc figure 

Sotn : 1 olal area = Arca of square + 4 (Area of a semi-circle) 

= 2 * + <(ì*'7 (radius 

“ (4 + 2it ) m 2 

Ex. SI : Thearea of a circle is halved when ite radius is decrea 
Fìnd its radius. 

Soln : By thè question we have ^0* ~ n ) 2 _ J_ 


area of thè chele * n 


er Method (Direct Formula) : Ifthe area afa square isxsq cm, 
then area of thè circle formed by thè some perimeter is given by 
4 * • 2 

n cm ' (Remember) 

Thus, in this case, area of circlc » x 7 _ ^ 2 
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Note : Proof l'or thè above statement can be seen in thè detailcd metho 
for thè above cxample. 

Tlieorem : Area of a square inscribed in acirde of radia a r is 2^. 

(Remember) 

Proof : When radius is r, diameter is 2r. 

Now, we know that thè diagonal of thè square inscribed in 
cirde is equa Ito its diameter. 

Thus, diagonal of thè inscribed square » 2r. 

! _« \2 /0-\2 


• Arca of square = L. _ = 2r 2. 

Cor : Side of a square inscribed in a circle of radius r is V 2 r. 

Proof : The theorem gives area of square = 2r 2 
/. side of thè square =* ^2?=^2 r. 

Note r Such a square is thè largest quadrilatera! inscribed in a cirde. 
Ex. 53 : The circumferencc of a circle is 100 cm. Find thè side of thè 
square inscribed in thè circle. 

Solu : Circumference of thè circle - 2 n r - 100 
50 


side of thè inscribed square = V2 r = fi x — 

it 

Theorem : The area oj thè largest triangle inscribed in a stmi-circle of 
radius risr 2 . 

(Remember) 

Proof : The largest such triangle is an ìsosceles triangle (the triangle 
whose two sides are cqnal) with diameter as its base and radius 
as its height. 

area = - x base x height = |x2rxr = r 2 

Ex. 54 : The largest triangle is inscribed in a semi-circle of radius 14 
cm. Find the area inside the semi-circle which is not occupied by 
the triangle. 

Solo : Such area = Area of semicircle - Area of such largest triangle 

-r 2 -^ 
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heorera : The area of ihc largest circle that can be drawn in a square 


1 


of side xisn ^ . 


I 


rool' : The diameter of such a circle is equal to the side of square. Then 


radius of thè largest such circle = — 


/. Area=*TT ~ 




Ev 55 : Find thè area of the largest circle that can be drawn in a square 
ofside 14 cm. 

Bolli : By thè formOAa: 

Required area - ti f-y- J =yx7 2 = 154 cm 2 

Ex. 56: In a quadrilatera!, thè length of one of its diagonal is 23 cm and 
the perpendiculars drawn on this diagonal from other two vertices 
measure 17 cm and 7 cm respeclively. Find thè area of the 
quadrilateral. 

Solu: Li any quadrilateral. 

Area of the quadrilateral = y x any diagonal x (sum of perpen- 
diculars drawn on diagonal from Iwo vertices) 
-“xDx(P| + P2) 

= ^-*23 x (17 + 7) = 12x23 = 276 sq cm. 

Ex. 57: (a) What is thè relation between a circlc and an equilatera! 
triangle which is inscribed in the circle? 

(b) What is thè relation between an equilatera! triangle and a 
cirde inscribed in that triangle? 

(c) An equilatera! triangle is circumscribed by a circle and another 
circle is inscribed in that triangle. Find the ratio of the area* 
ofthe two circles. 

So In: Remember thè theorem s: 

(a) "The area of a circle circumscribing an equilateraltriangle of 
sidex isy x 2 ". 
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fb) The ^ of • circle io an equilatera! .nangle o 

X “Ì2* 2, 

(C) From the abvoe ttvo theorems, we can say that the requi 

Soln : YES. Therc extsts such a relationshìp. 

Number of diagonals = ^.Where „ = no . ofsidcs in { 
polygon. 

.. e-g., for a hexagon, therc are 

Note : The proof for the above «Utente* is vety easy. Try l0 prove » 
If you cau’t prove, see the following hints 

SO, the cxacl no. of diagonals = nitrii 


• r 

Elementary Mensuration - II 

(Measurement of Volume and Surface Areas) 

An object whìch occupies space has usuaiìy three dimena ìons: 
Hgth, breadih and depth. Such an object is usualfy calìed a solid, 
Given betow are some commonly known solida : 


CUBOID 


FRUSTL/M OF A CONE 


SPHERE 


CYLINDER 
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List uf importuni formulas 

1 Cuboid : Let length= /, breadtìl — b and height = h units. 

(0 volume or cuboid = (/ x b x h) cubie units = VAt x A 2 x 
cu. units where Ai - arca of base 01 top, A 2 = arca of side fi 
A 3 - area of other side face. 

(ii) whole su rifece of cuboid = 2 (//> + bh + Ut) sq. units. 

(ili) d ingoila! of cuboid = V/ 2 1 h 2 + h 2 units. 

2. Cube : Let each edge (or side) ol'a cube be a units. Then : 

(i) Volume of thè cube = a 3 cubie units 

(ii) Whole surface of Che cube = (6« 2 ) sq. units. 

(iii) diagonal of thè cube = (\‘3 a) units. 

3. Cylindcr : Let thè radius of die base of a cylindcr be r units and iti 

height (or lcnglh) be h unita. Then : 

(i) volume of ihc cylindcr - (ji 1 2 /<) cu. units. 

(ii) curved surface arca of thè cylindcr = (2 nrh) sq. units. 

(iii) total surface arca ofifie cylindcr - (2 n rh + 2 1 r 2 ) sq. uniti, 

4. Sphere: Let thè radius of a spherc bc r units. Then : J 


(i) volume of thè sphere -1 j ti j* 3 | cu. units. 


•a; 

i 

(ii) surface arca of thè spherc = (4 n r 2 ) sq. units. 

(iii) volume of a hemisphere = n r 3 ! cu. units. 

k 3 J 

(iv) curved surface arca of thè hemtephere = (2 ir r") sq. units., s 

(v) whole surface arca of thè heinisphere - (3 jt r) sq. units. 

5. Kiglit Circular Coite: Lct r be che radius of die base, h the height and 
1 ihe slaut height of a cene. Then; 

(i) alani height / -» V/i 2 + /- 2 

(ii) volume of the cone = jynr 2 h | cu. units. 

(iii) curved Su lince area of tìic cone: 

~{7irf) sq. unita = (nr yr~ + k) sq. units. 

(iv) total surface arca of the cone = (n/7 t nr 2 ) = ter (1 - r) 

6 Iructum of a t ight circular cone: If a cone is cut by a piane pai allei 
lo the base so as lo divide the cone into two parte as shown in the 
figure, the Iower part is callcd Lhe fructum of thè cone. 



Lct thè radius of lhe base of the fruclum = R, the radius of thè top 

- r, height - h and sl am height = 1 units 

SI ani height, I W + (R - r) 2 units 

Curved surface area = n (r + R)1 sq. units 

Total surface area = re {(t h R)l + r + R 2 } sq. units 

Volume = y (r 2 + R 2 + rR) eu. unite 

7 . Riglit Parallelopiped: It is such lypc of a cuboid in which lhe ahape 
of a side face is tectangular whereas the sliape of the base or the 
top face is a parali elogram (ncitlier a rectangle nor a square). 



Surface arca (ol lhe side taces> 

Surface area (of Lhe base or lhe top tac e) __ 

- 2 \'$(s - a) ( s-b) (s- d) sq. un ite 
Total surface area = 2h (b +1) i- Ws(s - a) (s - b) (s - d) sq. units 
Volume = Base area x height 
Solving Problema 

Usuaily, thè fonnulae given above are sufficient ibr solving 
problems un mensili ation. However, depending upon some lypical cases, 
we may bave some quicker methods l’or some indircct problems. I .et us 
see the application of boih these approaehes by way of a few solved 
cxamplcs: 
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PROBLEIYIS ON CUBES AND CUBOIDS 

Type I : Direct Application of Formula» 1 

Ex.1. Find thè volume and thè surface of a slab of stone measuring 

metres in length, 2 metres in width and j metre in tbtckness. 

4 
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Sol. Volume = 4x2x- = 2cu. metres. Ans. 


Surface = 2(Ib + Ih + bh) 

- 2(4 x 2 + 4 x ^ 42,1) 


I9sq. mctres. Ans. 


Ex. 2. A rectangular tank, measurine intemally 37 j mctres in length, i 

metres in breadth and 8 metres in depth, is tùli of water Find chi 
weight of water in metric tons, given thal one cubie metre of watt 
wefghs 1000 kilograms. 

Soln. Volume of water = 37 j x 12 * » cu. metres. 

Weight of water - ~ x 12 x 8 x 1000 kg 

= 3584000 kg =- 3584 metric tons. Ans. 

Ex.'3(a). A brick measures 20 cm by 10 cm by 7± cm. How many bricks j 

wiI1 ^ re 1 ulr ' )d for a wal > 25 ™ long, 2 m high and | m thiek ? 

Soln. Volume of wall = 25 x 2 x - cu m 

4 

Volume of one brick = — x — x -£• 

100 100 200 


"" 2000 CU ‘ 

Reqd. number of bricks = (25 x 2 x 


lì + -J_ 

41 2000 


" 25000. Am. 


1 ** J zuuu 

Ex. 3(b). Find 4hc volume of a cuboid whose areas of base and two 
- aajacent làces are 180 sq. cm,.9ó sq. cm and 120 sq. cm respec- 
tivcly. F 

Soln. Wc ha ve. 

Volum e of a cuboid _ 

= ^ àrea of base x a rea of one face x area of the other face 
-V|80x96x 120 - 1440cu cm. 


/pe 11 : Some Quicker Method» 

\xA. A closed wooden box. measures extemally 9 cm long, 7 cm broad, 
6 cm high. If the ihickness oflhe'wood is half a cm,find (i) the capacity 
of the box and (li) the weight supposing that one cubie cm. of wood 
weighs 0.9 gm. 

'Boln: Quicker Method 

In such cases, 

Capacity = (external lenglh - 2 x thickness) x (esternai breadth 
- 2 x thlckness) x (external height - 2 x thickness) 

(Rcmember) 

Volume of material = External volume - Capacity 

(Remember) 

in the given question, < 

Capacity = (9 - 2 x 0.5) (7 - 2 x 0.5) (6 - 2 x 0.5) 

-8 * 6 x 5 = 240 cm 3 . 

Volume of wood = external volume - capacity 
= 9 x 7 x 6 - 240 = 138 cu. cm. 

.’. Weight of wood = Volume of wood x density of wood 

(Note) 

- 138x0.9 - 124.2 g. 

Ex.5: The surface of a cube is 30^ sq. metres. Find its volume. 

o 

Soln: Quicker Method 

Volume of cube = ^> /Suffacc àrea j (Remember) 

In the given question. 


Volume 




i « 25 

= 11 7-7 cu. m. 
64 


SOME SPECIAL CASES 

Rainfall in a given area and similar problems 

Ex.6: The annua! rainfall at a place is 43 cm. Find the weight in metric 
lonnes of the annual rainfall there on a hectare of land, taking the 
weighfof water to be I metric tenne for 1 cubie metre. 
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Soln:-Quicker Method > 

Volume of water « helght (level) of water x base area 

(Remembi 

In thè given question, level of rainfall is 43 cm. 

43 

volume of water = m x 10000 sq. m = 4300 cu. m. 

(As 1 hectare ■» 10,000 sq.m.) 

weight of water = 4300 x 1 = 4300 metric tonnes. 

É^.7: A rectangular tank is 50 melres long and 29 m deep. If 1000 cui 
metres of water be drawn off thè tank, thè level of thè water in thè 
goes down by 2 metres. How many cubie metres of water can thè 
hold? 

Soln:- Quicker Method 

By thè formula given in thè previous example and thè second lii 

of this question, wc have : 

Volume = 1000 = [level (= 2m) * base area] 

. 1000 
base area = —— = 500. 

Total volume “ depth x base area = 29 x 500 = 14500 cubi 

An Exact Cube Cut Off From A Square Bar 

Ex.8: A cubie metre of copper weighing 9000 kilograms is rolled into 
~ . bar 9 metres long, An exact cube is cut off from thè bar. Ho* 

much does it weigh? 

Solo:- General Method 

In this case a given volume of copper is rolled into a square bi 
(basically a cuboid wìth square base) of given lengtli. Then 
exact cube is cut off irom this square bar. Obviousljyjthe exacj 
cube should have (he samè dimensions as that of (he square bas< 
of thè square bar. 

Now, given volume = 1 cu. m. 

= Alea of square base x length 
=> Area of square base x length = 1 

=> Arca of square base ==r- ^ 

length 9 

4 side of square base » = y. 

V. Voi. of thè cut off cube = (side of thè square ba.se)^ 


= (S) = 21 - 


weight of cube = ^y x 9000 -333.3 kg. 


jlilcker Method 

In this type of question, use thè formula: 

/ Volume of originai solid | 

length of thè solid 


Volume of cube cut off 


-F 


(Remember) 


.. Volume ~\y- 


_ 1 _ 

27 


.-.weight =^e. = 333.3 kg. 

Case of Object Changing Tts Shape 

Ex.9 : A cubie metre of gold is cxtended by hamraerìng so as to cover 

an area of 6 hectares, Find thè thickness of the gold. 

Soln the underl ying concept for these type of questions is that thè total 
volume of a solid does not change evetv when Its shape 
changes. 

/. old volume = new volume 
=> 1 cu m. = 60000 X thickness 

=> thickness * 6Q ^ m = 0.0017 cm. \ 

Integration of cubes ( . 

Ex.10 : Threecubcs ofmetals whosc edges are 3,4 and 5 cm respeclively 
are mclted and formed into a single cube. If there be no loss 'of 
metal in the proccss find -thè side of the new cube. 

Soln: Quicker Method 

When many cubes integrate into one cube, the side of the new 

cube is given by ___ 

side= ’fàum of cubes of sides of all the cubes 

(remember) 

/. Here, side = "?3 3 + 4 5 + 5 3 = ^27 + 64 + 125 

= ^216 “ 6 cm. 

(Note: Can you solve this question by the ‘volume remains unchanged’ 
principio of the previous examples?) 


600 


QUICKER MAT> 


imentary Mensuration - 


601 


Disintegration of a Cube into Identica! C’ubes 
Ex.ll A cube of sides 3 cm is melted and smaller cubes of side* 1 ci 
each are tomied. How many such cubes are possible ? 

Solar Quicker Method 

In such questiona use thè mie: 

aumber possible = fa^ inaI igngth of side 
1 new length of side 

(Rememberj 

* n this question, possible number of cubes = f—ì = 27 . 

Rate Of Water Issuing From A Jet v 

Ex.12: A stream which flows ai a uniform rate of 2.5 km. per hour, is 
20 metres wìde, thè depth of a certain feny being 1.2 m. Hoi 
many litres pass thè ferry in a minute ? 

Soln: Solve such problems usìng thè rule : 

volume = time x speed x area of cross secflou 

.. , . . • (Remember) 

Now m this question, timo = 1 minute, speed - 2.5 km 

per hour - ^ m/min., arca of cross scction = 20 x 1.2 = 24 
volume = I x x 24 - 1000 cu m - 1,000,000 litro, 

PROBLEMS ON CYLINDERS 

Type 1 . Direct Application of Formula» 

Ex. 13: Find rhe volume of a cylinder which has a height of 14 metres and 
a base ofradius 3 mctres. Also find thè curved surfàce ofthe cylinder. 
Sol. Volume =3x3xyx 14 cu. metres 

- 396 cu. metres. Ans. 

Curved surface - circumference x height 

= 2 x 3 x y x 14 sq. metres = 264 sq. metres. 
Type II : Some Quicker Mcthods 
Case Of Hollow Tube With Some Thickness 
Ex.14: A holfq^ cylindlrical tube open atboth ends is made of iron 2 cm 
duck. lf thè extcmal diametcr be 50 cm and thè length ofthe tube 
be 140 cm, find rhe volume of iron in it. 


loln: Quicker Method 

In such cases, use the rule: 

Volume of metal 

= re height x [(outer radius) 2 - (inncr radius) 2 ] 

(Remember) 

Now in thè given question, extemal radius = 50 2 = 25 cm. 
inner radius = outer radius - thickness » 25 - 2 = 23. 

Volume = — x 140 x (25 2 - 23 2 ) = 42240 cu. cm. 

Note: Stili quicker lòrmulas can bc used in thè following from: 

Volume = 7t x height x (2 x outer radius - thickness) (thickness) 

(when outer radius is given) 
Volume = k x height x (2 x inner radius + thickness) (thickness) 

(when inner radius is given) 

For examplc, in [he above question, outer radius is given and 
hence we use the first relation: 

Volume = y x 140 x (25 x 2-2) (2) = y x 140 x48 x2 

= 42240 cu. cm.] 

Ex.15: Find the weight of a lcad pipe 3.5 cm long if the extemal diameter 
is 2.4 cm, the thickness of the lead is 2 mm and 1 c.c. of lead 
weighs 11.4 gms. 

Soln: Tiy yourself. 

Case of Rolling A Squaie Into A Cylinder 

Ex. 16: A rectangular sheet with dimensions 22m x 10 m is rolfed into a 
cylinder so that thè spiai ter side bccomes the height of the 
cylinder. What is the volume of the cylinder so formed ? 

Soln: Quicker Method 

In siich cases, use the rule: 

Volume = heiglìt x (olhcr side of thè sheet ) 2 
4 n 

(Remember) 

•\ In the given question, 

2 


Volume = 10 * ( ^ 2 J = 385 cu. m. 


. 22 
4 xy 

[Note: The height Is 10 m sin ce it is thè smaller side. The oiher side is 
obviously 22 m ] 


T 
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PROBLEMS ON CONES 

Ex. 17:1-ind wliat lcngth ofcanvas 2 metres in widtli is rcquircd lo make 
a conica) tent 8 metres in diavneler and 5.6 melres in slanl height; 
also fmd (he cosi of thè canvas at thè rate of Rs 3.20 per metre. 
Sol. Curved suiface arca - nrl 

22 1 

= — x — x 8 x 5.6 sq. melres 

= 22 x 4 x 0.8 sq. metres 
= 70.4 sq. metres. 

length of (he canvas =■ 70.4 2 meti'es 

“35.2 melres. Ans. 

Cost ol’Che canvas = Rs 35.2 x 3.20 
- Rs 112.64 Ans- 

Ex. 18: The diameler y f a right cireular colie is 14 metres and ils siimi 
height is 12 metres. Finti its 
(i) curved stiriate arca, (ii) total sui tace area, 

(iii) volume, and 

(iv) ihc cosi of colouring its total surface at Che rato of 14 P per 
sq indie. 

22 14 

Soli!, (i) Curved surface area = xrl - — x — x 12 sq. melres 

= 264 sq. metres. Ans. 

(iì) Total surface arca = xr(r+l) 


-#x-l 4fi4 I2 ) 


sq. metres 


22 14 ' J , 

- — x — x 19 sq. metres 

~ 418 sq. metres. Ans. 

(iii) Volume = ' rer*/?. 

Now lei us fmd h. 

= Vi44 49 metres = 9.75 metres. 


Volume = ”3ir 2 A - jxyx7x7 

= 50U.5 cu metres Ans. 

14 


9.75 cu. melres 


(iv) Reqd. cost - Rs 418 x 


100 
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= Rs 58.52 Ans. 

Ex. 19: A fnistum of a righi circular cone has a diamclcr oi basc 10 cm, 
of top 6 cm and a heighl of 5 cm. Find the arca of its whole suil’ace 
and volume. 

.SoIn. R = 5 cm, r « 3 cm, and h - 5 c m. - _ 

s =■ Vh 2 + (R r) 2 cm. - Vs 2 + (5 - 3) 2 cm 
= ^/29 cm ~ 5.385 cm. 

/. whole surface of the fnislum - w(R 2 i r 2 + RI + ri) 

= y (5 2 + ì 2 + 5 x 5.38S + 3 x 5.385) = 242.25 sq. cm. 

Volume = y (R 2 + r 2 + Rr) 

= 22 [5 2 + 3 2 t 5 x 3J cu. cm. 

7x3 

= 256.67 cu. cm. Àns. 

PROBLEMS ON SKHERES 

Type I: Direct Application of Formulas 

Rx.20: Find ihc volume and the surface area of a sphere of diamele! 

42 cm. 

Sol. Radius = 2lem. 

.. Volume 

yir 5 j = |xyx21x2lx2l cm 3 = 38808 cm 3 . 


Surface area 


= 4* r 2 = 14 » y x 21 x 21 


cm 


5544 cm . 


Ex.21: Find the volume» curved surface area and Ihc total sui tace area 
of a hemisphere of radili* 21 cm. 

Sol. Volume = — ir r 3 


? 2? 

= I T * T* 21 


21 x 21 lem 3 = 19404 cm 3 . 


Curved surface area = 2 * r 2 

= ^2x yx 21 x 2lìcm 2 = 2772 cm 2 . 


Total surface area =3 xf 
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= [3 x y x 21 x 2l|cm 2 = 4158 cm 2 . 

Type Ih Some Quicker Metliotis 
Cases of sphere* changing shapes 

The basic principi e for solving sudi questions where !hc soli! 
in thè shapeof any particular objcct (sphere, cylinder, cone etc.) change 
inlo some othcr shape, is : thè volume remains unchanged. But we cai 
develop some quicker methods for fiuding thè answers. Let us see somi 
examples: 

Ex.22: A copper sphere of diameter 18 era. is drawn inlo a wire of 
diameter 4 mm. Find thè length of thè wire. 

Soln: Quicker Mettimi 

Whcn a sphere is converted into a cylinder (Note that wire is 
basically a cylinder) tlie lenglh of thè wire is given by thè mie:] 

(i) length of cylinder = 4 x ,- |radlus of s P hcre ^ 

3 x (radius of cylinder ) 2 

(Remember) 

In thè given question, length = — * (90) = 243000 mm- 24300 cm.( 

3 x (2) 2 

>ote : When a sphere is conveiled into a cylinder wc may have tliree' 
types of question. One, when thè radii of Ihe cylinder and thè sphere are 
given and thè lenglh of thè cylinder is to be found. Second, when thè 
radius and the lenglh o f thè cylinder are given and thè radius of thè sphere 
is to be found. And third, when thè length of Ihe cylinder and the radius 
ofthe sphere is given and the radius of the cylinder is to bc found. In the 
fìrst case the formula given above may be used for a quick solution. In 
the second and third cases the following formulas should be used: 

(ii) radius of sphere . 

= (length of cylinder) (radius of cylinder) 2 

(iii) radius of cylinder = V 4 * <radius of 

3 x (length of cylinder ) 

Ex.23: A copper sphere of 36 m diameter is drawn into a cylindrical 
wire oflength 7,29 km. What is the radius of wire ? 

Soln: Try yourself. 

Ex.24: A cylinder of radius 2 cm and height 15 cm is mclted and the 
sanie mass is used to create a sphere, What will bc Ihe radius of 
the sphere ? 


[Soln: Try yourself. [flint: Sphere converted into a cylinder and cylinder 
converted into a sphere are one and thè sanie thing. Use formula 
(iii) above. ] 

Ex.25: How many bullets can be made out of a lcad cylinder 28 cm high 
and 6 cm radius, each bullct being 1.5 cm in diameter ? 

Soln: In ihis case, one cylinder is not converted imo just one sphere but 
many spheres are being made. Hcre we will use (he following 
formula: 


Number of bullets = v °! ume of c > ,|lndcr 
volume of 1 bullet 


n x 6 x 6 x 28 


j x n x 0.75 x 0.75 x 0.75 


(Remember) 

-=1792. 


Ex.26: Find the number of lead balls of diameter 1 cm each that can be 
made from a sphere of diameter 1 6 cm. 

Soln: Number of balls = Volume of big sphere 
Volume of 1 small sphere 


*4 

— n x 8 ^ 8 x 


-«=4096. 


- n x 0.5 x 0.5 x .0.5 

Quicker Mcthod: 

When a sphere disintegrates into many identical spheres use the 


formula: number^ 


( biggcr radius 


smaller radius 


liumbcr = fAÌ =16 J = 40%. 


(Remember) 


SOME MISCELLANEOUS CASES 

Probi eras Involving Ratios 

It will be helpful if you remember the following resulta: 
I.Two Spheres 

(i) (ratio of radiò 2 " ratio of surface areas 

(ii) (ratio of radii) 3 - ratio of volume 

(ili) (ratio of surface areas) 3 «(ratio of volume?) 2 
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II.Two Cylinders 

A. When volume® are equa! __ 

(i) ratio of radii - ^inverse ratio of heights 

(ii) ratio of curved surface areas - i nverse ratio of rad ii 

(iii) ratio of c urved surface areas = '/ratio of heights 

B. When radii are equal 

(i) ratio of volumes = ratio of heights 

(ii) ratio of curved surince areas = ratio of heights 

(iii) ratio of volume = ratio of curved surface areas 

C. When heights are equal 

(i) ratio of volumes = (ratio of radii) 

(ii) ratio of curved surface areas - ratio of radii 

(iii) ratio of volumes = (ratio of curved surface areas) 

D. When curved surface areas are equal 

(i) ratio of volumes - ratio of radii 

(ii) ratio of volumes — inverse ratio of heights 

(iii) ratio of radii « inverse ratio of heights 
HI. Two Cubes 

(i) ratio of volumes = (ratio of sides) 3 

(ii) ratio of surlacc areas = (ratio of sides) 2 

(iii) (ratio of surface areas) 3 = (ratio of volumes) 2 

[Note : See thè similarity of thè fòrmulas of spheres and of cubes.] 
IV. Two Cones 

A. When volumes are equal 

Formula (i) of cylinders holds. 

B. When radii are equal 

Formula (i) of cylinders holds. 

C. When heights are equa! 

Formula ( i) of cyl i nders holds. 

D. When curved surface areas are equal 

Fòrmulas (ili) of cylinders holds in a changed form : 
ratio of radii = inverse ratio of slant heights. 

Some solved examples 

Ex.27: The curved surface areas of two spheres are in the ratio 1:4. Fii 
thè ratio of their volumes. * 

Sóla: By formula I (iii), wc have (ratio of surface areas) 3 
- (ratio of volumes ) 2 


(1 :4) 3 - (ratio of volumes) 2 
( 1 : 64 ) = (ratio of volumes) 2 
VTT64 -1:8 - ratio of volumes 

VT = i= 1:2 

4 2 


Other method: Ratio of sides 


/. Ratio of volumes 


1 : 8 


f.-i- 

Ex.28:1 he radii of two spheres are in the ratio of l : 2. What is thè ratio 
o^their surface areas ? 

SoJn: By formula, l, (i), we have : 

(ratio of surface areas) 2 = (1 : 2 ) 2 =1:4 
Ex.29: Two circuìar cylinders of equal volume bave their heights in the 
ratio òf 11 2. Ratio of their radii is? 

Soln : By f ormula 11, A, (i), we liav e; r atio o f radii N 

= '/inverse ratio of heights = V2 : 1 = V2 : 1 

Ex.30: If the heights oftwo cones are in the ratio 1:4 and their diameters 
are in the ratio 4 : 5, what is the ratio of their volumes ? 

Soln: Since there is no defined short-cutTnethod fbr this type of question, 
we will solve il by thè generai mclhod. Wc know that. 

Volume - yn (radius ) 2 (height) 

Volume of first cone 


Volume of second cone 

1 *" 2 
~ 71 (radius of first cone) (height) 

| n (radius of second cone) 2 (height) 


radius of first cone 

radius of seconcj cone 


height oT first cone * 
height of'second cone 


Thus, ratio of volui^es = (ratio of radii) 2 (ratio of heights) 

= (4:5) 2 (l : 4> = i| x ± = 4:25 

Note: Ifyou don’twant to go into thedetail oftheabovederived method: 

Since volume = y (radius) 2 (height). 

ratio of volumes = (ratio of radii or diameters) 2 (ratio òf height) 
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( 3 ts a Constant vaine, which is cancelled out) 

Renieniber : 

v, For a conc and also for a cytinder : 

m ra I 0 rr 1 T , ' (ratl00r ^(-t.oofhcights) ,i 

VI. F? r. ? 5£ r ^ n ®^ iS = ^ 

m 35"“ " **> 0f ™ «*• -,) (inverse rado 

VII. For a coite 

0ìn : Volume of ram water = Area x height 
— (Ikm) 2 x 2cm 

O000m) 2 x 0.02 m = 20,000 m 3 
Quantity of colfected water = 50% of 20,000 ni 3 

= j x 20,000 = 10,000m 3 . - 

•'* Increased leve! in pool = Volume coflectèrf 
Base area of pool 
= 10,000 
10 x 100 ~ 1 ^ m 

Ex 32 kV t W ° Uld be **»** by 10 m 

T£ SS ***“ «- *• i. halved, 
volume? 66,1 ' he " eVV volume a "d previoùs 
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Then Vi =n r 2 h 
and Vy 


^(2r) 2 |^ 2 ?t. r2 h 


New volume 2*r 2 h _ 2 
Previous volume ~~ 1 ” 2 * 1 

, 33 : A well of 11.2 m diameter is dug 8 m deep. The earth taken out 
has beai spread all round it to a width of 7 in to foitn a circular 
embankment. Find thè height ofthis embankment. 
fili s Volume of earth dug out 

= *A = yx|~r| *8=yx5.6 x5.6 x8 = 788.48m? 
trea of embankment = % (5.6 + 7 ) 2 - ji (5.6) 2 . ■ » " 

* «[(5.6 + 7) 2 -(5.6) 2 l 1 

= ttT<5.6 + 7 - 5.6)(5.6 + 5.6 + 7)] 

-■y * 7 x 18.2 =400.4 m 2 / 
height of embanlcment ofcarth 


Area of embankment 
788.48 


400.4 


1.97 m. 


r Ex. 34 : A right-angle triangle having base 6.3 m and height equa! to'10 
cm. is tumed around thè height. Find thè volume of thè cone thus 
formed. Also find thè surface area. 

Soln : Hlnt : The corte thus formed has height = thè height of triangle 
radius = base of thè triangle 
slant height = hypotemiseof thè triangle. 

Now, solve yourself. 

Theorem : lflengih, breadlh and height o/a cuboidisincremgdbyx%, 
y% and 7 % rèspéòtively, then its volume ìi increàsed by 

t ' 100 (100) 2 .j 

Proof : For thè ease of caleulations Jet us suppose that eaoh side of thè 
cuboidbe 100 units, 

Then its volume = 100 3 unita. . 

Tncreascd .sides of thè cuboid are: (100 + x), (100 + y)& (10© + z) 
Then its new volume =(100 + x) (100*+ y)(100 + z)■ • v 


% 
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= 100 3 + 100- (x + y + z) +100 (xy + xz + yz) + xyz 

Chznge in volume = 100 2 (x + y + z) + 100(xy + xz + yz) t J 
/o Change m volume. 3 

= 100 2 ( x + y-f z) + Ì00(xy + xz + yz) + xv 2 

= x + y + z + aiEi£ + iE 
100 100 2 

Note : This theorem is considered as a baste fòt all thè three-dimensh 
igurcs. See how thè following theorems are derived lìom 
one. 

Theorem : (Far Cube) : lf side afa cube is increased by x%, th en 
volume mcreases by 

3 


3^ + 3^ 

100 + 100 2 


% or I + 


300 


- 1 


X 100% 


Proof : In a cube all thè sides aie equa3; hence al) thè sides are incre; 
by equal / 0 . Put x - y = z in thè basic theorem. 


•' Weget 3x ^ + ^i 
tuo l00 2 


This can also be written in thè foim f [-1 + — | _ i I * \Q(y> /o 
Theorem : (Fot Sphere) If thè radius (orìameur) of a Jhere is -, 

" Jx 2 e 3 




changed by x% then its volume changes ty 3x + 


%. 


ioo I01 


Proof : A sphere hasall thè three measuring sides equal which js its \ 
radius. rhus bere also we put all thè three values equal in basi • 
taeorem and hence get thè result. 

Note : All thè tfiree-dimensional figure* bave three measuring sides. u 

this case also, thè three equal measuring sides are r because in r 3 , direi 
r s are usea 

Theorems : (For cvlinder) , 

I* J f hei Z hl (* changed byx% and radius remains thè same then //J 
. : volume changes by x% * 
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if : Volume *• nt^h 

Sirice only height changes and there is no change in radius, so 
eppsider that radius changes by 0%. And also, since r 2 has two 
‘sùring sides we put thè two other value's equal lo zero in thè basic 
>rem. 

Thus, it beeomes (Put y=z = O) 

100 100 2 

Ih If radius is changed by x% and height remains thè same thè 

x 1 ] r 2 

ì% or. 111 + “ri -1 Ix 100%. 


volume changes by 


2x + 


100 


r*f". 


)f : Only two measuring sides (r 2 ) change; so put two of thè three ^ 
radius equal and thè third as zero. Following so, we have, (nut v 
= x&z = 0 ) 7 

x + x + 0+ *Ì±5±0 4 >LiLiLi0 =2 x + _ìl . 

100 10O 2 100 

m. If radius is changed by x%and height is changed byy% then 


volume changes by 


2x+y 




%. 


100 100 " 

| Proof : Two equa! measuring sides (r 2 ) change by x% while.the third 
measuring side changes by y%, therefore put two values'equal 
and third different. (Put x and z as x and y a$ it is.) We bave 


xy + x 2 + xy • x 2 V 



100 , 00 . 

IV. Jf height and radius both change byx%then volume changes by 


% 


[3* + _ÌL 

_ ioo m *j ; 

Proof: As in cube and sphere, here also all thè three measuriSg^M^ 
radius and one height ) change, so put x, y and z ■ 

Note : ( 1) We suggest you to remember only thè basic theorem amfieam 
how it changes. according to change in measuring gjdfli pf any 
thrée-dimensioual figure.-- 
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(2) We have used thè word "change" in place of inerte 
decrease in some cases. By this we conclude that if thu. 
increase use thè +ve value and if there is decrease then use 
-we vaine. Ifwe get thè ansv'ers +ve or -ve then there is resj 
tively increase or decrease in thè volume. ‘Change’ mentione 
thè abo ve theorems is always one way i.e. ifone value is incre: 
then other also increases. 

(3) Establish thè theorem for cone, considering all thè cj 
separately. 

Ex- 35 : Each edge of a cube is increased by 50%. What is thepercenl 
increase in its volume? Also tlnd thè % increase in its suri 


area. 


Soln : From thè theorem ; 

% increase in volume = 3 x 50 + + l 50 ), 


100 


100 - 


= 150 + 75+ 12.5=237.5% 

For thè area, we see that only two measuring sides are invoh 
(as area has 2 dimensions). So we use thè formula (see previous chaj 

% increase in area = 2x + ^ = 2 x 50 + = 125 % 

Ex. 36 : Each of thè radius and thè height of a right circular cylinder 1 
both increased by 10%. Find thè % by whìoh thè volume 
creases. 

Soln: Since all thè three (two radius + one height ) measuring sides 
increase by thè same valile, we use thè formula 


% increase in volume = 3x10 + 

100 


(io); 

100 2 


= 30+3 + 0.1 =33.1% 

Ex. 37: Each of thè radius and thè height of a cone is increased by 2( 
Then find thè % increase in volume. 

Soln : Since all tfie duce measuring sides (two radius + one height) 
increase by thè same percent valile, we Use thè same formula ós 
previous examples. 

% increase in volume = 3 x 20 + J22L- 


100 ( 100 )' 
= 60 + 12 + 0.8 = 72,8% 
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38: The radius of a sphere is increased by 5%. Find thè % increase 
in its surface area. 

>ln : We are asked for thè % increase in area, so we use thè formula 
for two-dimensional figures (given in previous chapter) : 

1 5x5 

Required percentage value = 2x5+ = IO + 0.25 = 10.25 

(. 39 : Each edge of a cube is decreased by 50%. Find thè percentage 
decrease in its surface area and volume. 

In : Fot surface area (2-dimensional figure) we use thè formula (used 

x 2 • 

in previous chapter) : 2 x + —-r- % 

100 

As there is decrease, put thè -ve value of x. 

Therefore, required % decrease in surface area 


. ” 2(-50) + 


tm 


100 

= - 100+ 25 = -75% 
area decreases by 75%. 

Now, percentage decrease in yplume 

= 3(-50) + M! + 


(-5Ò) 3 

100 ; 


= -150 +_75_- 12.5 = -87.5% 
volume decreases by 87.5%. 

• 40: A cylinder, a hemisphere and a cone stand on thè same base and 
have thè same heights. Then find thè ratio of their volumes and. 
also thè ratio of thè areas of their curved surface. 

In : Let thè dianieters of thè bases for all thè three be x cm and height 
be y cm. 
hemisphere : 


Radius = j cm & height = y = * cm — (*) 


cone : 

V. 

Radius = | cm & height =* y = | cm(As height is thè sanie for all) 
cylinder ; . 

Radius = ^ cm & height = y = — cm 
Cylinder’s volume : Hemispherc’s volume : Cone’s volume 
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Now, perimeter of thè rectangle = 264 cm 

y Therefore, length = — x 6 = 72 rm 

. 2(6 + 5) 72 cm 

andbreadth = —?^- x5=( ^ r „ * 

2(6 + 5 ) ■ w CID- 

Et w, 

of thè cube. If a* volume of thè cS «3 " 

matelyis thè volume of thè cone^ ^ at a PP rox 

liso se 2)9flc S 3) UOcc 4) 105 oc 51 
Soln: Edge of thg.qibe à* ^343 = 7cn , O 100 co 

■'..Radius of cóne = 3.5 cm 
height = 7 cm 

volume of copé - y n r 2 h 

m * 1 * 2r2 

~3 x T X 5 x ?- 3 x 7 = J x 22 x 12.25 « 90 cc 



Series 

A Series is a sequence of numbers obtained by some particulai 
predefined rule and applying that predefined mie it is possible to fine 
out thè nextterm of thè series. 

A series can be created in many ways. Some of these ars 

discuSSed below': ' . . . • 

(i) Arìthmetìc Series. An'arithmetic series ìs one in whict 

successive numbers are obtained by adding (or subtracting) a fixec 
number to die previous number. For example, 

(ii) 10,8,6,4,2,.. . 

(iii) 13,22,31,40,49. 

(iv) 31,27^3,19,15,....:etc. 

are arithmetic series because in each of them thè next number can b 
obtained by adding or subtraeting a fixed number. (For example, r 
3,5,7,9,11,..... every successive number is obtained by adding 2 to th 

previous number). " ...... . .. 

(ìi) Geometrie Series, A geometrical series is one in whic 
each successive number is obtained by multiplying (òr dividìhg) a fixe 
number by thè previous number. 

For example, 

(i) 4,S,16,32,64,.... 

: (ii) 15,-30,60,-120,240,. 

(iti) 1024,512,256,128,64,..... 

(iv) 3125,-625,125,-25,5,, ..... 

are geometrie series because, in each of them, thè next number can t 
obtained by multiplymg (or divjding) thè previous number by a fixe 
number. (For example, in ; 3125,^25, 125,-25,5,;.. every succèssi 
number is obtained by dividing thè previous number by -5.) 

(iii) Series of squares, cubes etc. These series can be fona* 
by squaring or cubing every successive number. . , 

For example, 

(i) 2, 4,16,256,... 

(ii) 3, 9, 81, 6561,.,.. 

(iii) 2,8, 512,..... etc. 

are such series. (In thè first and second, every number is squared to g 
thè next number while m tbe third i( is cubed). 
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(iv) Mixt'tl Series. A mixed series is basica l!y thè one we needj 
to have a sound practice of beeause it is generally (he mixed series which f 
is asked in the examination. By a mixed series, we meati a sèries which f 
is ereated according to any non-conventional (but logicai) rule. Beeause j 
there is no limitaiion to people’s imagination, thcre are infinite ways ini 
which a series can be crcated and naturally it is not possible to club 
togciher all of them. Stili we are giving examples of some more popular 
ways of creating thcsc mixed series. (We shai] be giving them names, 
which are NOT genera lised and probably not found in any other book, 
but which are given with thè propose of clarifying their logie without I 
difficulty). j 

l) Two-tier Arithmetic Series. We have seen that in an arithme- 
tic series (he diffcrcnce of any two successive numbers is fixed. I 
A Two-tier Arithmetic Series shall be thè onc in which thè ! 
differenccs of successive numbers themselves forni an arithmetic | 
series. 

Examples 

(a) 1,2,5, 10, 17,26,37,. , 

(b) 3, 5, 9, 15, 23,33.etc. 

are examples ofsuch series. [In 1,2,5,10,17,26,37.; for example, 

thè differences of successive numbers are 1, 3,5, 7, 9, 1 1,... which is J 
an arithmetic series. 

Note : Two-tier arithmetic series can be denoted as a quadrerie fimction. 
For cxample, thè abovc series 

(a) is0 2 4 I, 1 2 + 1,2 2 + 1,3 2 + 1,.... which can be denoted as 
fix) = x 2 + 1 , where x - 0, 1, 2 ,.... 

Similarly example (b) can be denoted as 
f(x) = x 2 + x + 3 , x = 0,1,2,3,.... 

II) Three-tier Arithmetic Series. This, as thè name suggests, 
is a series in which thè differences of successive numbeis forni a two-tier 
arithmetic series; whose successive term’s dilTcrences, in turn, form ati 
arithmetic series. 

For example 

a) 336,210,120,60,24,6,0. ( 

is an example of three-tier arithmetic series. 
fi he differenccs of successive terms are 

126,90,60,36,18,6. 

The differences of successive terms of (his new series are 

36. 30, 24, 18, 12. 


which is an arithmetic series.] 

Note : Three-tier arithmetic series can be denoted as a cubie function. 
For example, thè abovc series is (from right end) l 3 - 1 , 2 - 2, 
3 3 - 3,4 3 - 4,... which can also bc denoted as 

fìx)~x 3 -x;x= 1,2 . 

Ili) We know that, 

i) In an arithmetic series we add ( or deduci ) a fixed number to 
fmd thè next number, and 

ii) In a geometrie series we itmhiply (or divide ) a fixed number 
to fmd thè next number. 

We can combine these two ideas imo one to form 

a) Aritlimetico-Geometric Series. As thè nanic suggests, in 
this series each successive terni should be found by first adding a fixed 
number to thè prcvious terni and then multiplying it by another fixed 
number. 

For example 

1 , 6 , 21 , 66 , 201 . 

is an arithmetico'geometnc series. (Each successive temi is ob- 

tained by first adding 1 lo the previous tcrm and then multiplying 
it by 3). 

Note : The differences of successive numbers should bc in Geometrie 
l^rogrcssion. 

In this case, the successive differences are 5, 15, 45, 135,.which 

are in GP. 

b) Geometrico-Arithmetic Series. As (he name suggests, a 
geomelrico-arithmetic series should bc che one in which each successive 
tcrm is found by tirst multiplying ( or dividing ) the previous terni by a 
fixed number and and then adding (or deducting ) another fixed number 

For cxample 

3,4,7, 16,43, 124,.... 

is a geomelrico-arithmetic series. (Each successive tcrm is ob- 
tained by Tirsi multiplying the previous number by 3 and then 
subtractìng 5 from it.) 

Note : The differences of successive numbers should be in geometrie 
progrcssion. In this case, the successive differences are 1,3, 9, 
27, 81,.which are in GP. 

IV) Twin Series. We shall cali these twin series, bccause they 
are two series packed in one . 

1,3. 5,1,9,-3,13,-11, 17. 
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i s a 'T^ P ,'o of u tW , in senes - CThe first, third, fifth etc. terna 
■; y> 1J > 17 wh,ch is an arithmetic senes, The second, fou 
sixlti etc. are 3, 1,-3,-11 which is a geometrico-arithmelic seri 
in wjnch successive rerms are obtained by multiplyine thè di 
vious terni by 2 and then subtracting 5 .) .. 

0th * r Serles - Besides, numerous other series are possibli 
' S i lmp ? SS ' ble £o u ev f n think of flet alane write rtiem down > aJl o' 

iZ ^2 LT ag a ofpractìce Md by kee P in « abreasl wi,h 

jaiest trends that one can expect to master thè series ì 

' SUGGESTED STEPS FOR SOLV1NG SERIES « 
_ . , QUESTIONS 

nn KI DeS ? tó f* fact ftat !t is extremel y to lay down 

possible combmations of series, stili, if you follow tire following sta 

a series questioneasiiyand v***' 

First check thè series by having a look at it, It may be that thJ 
soies is very simple and just a first look may be enough and you may* 
laiow thè next temi. Some «ampie, are given below, where preliminari 
screening is suffieient to teli you thè next temi " 

Ex. i) 4, -8, 16,-32, 64,? 

ii) 1,4,9,16,25,36,49,? . 

ili) 1,3,6,10,15,21,? 
iv) 2,6, 18,54, 162,? 

Ansiver i) Each term is multipiied by -2. 

Nextterm : -132. 

ii) The series is +3, +5, +7, +9.+11, +13, +15. 

Next term: 49+ 15 = 64. 

Anotlier appro»ch: The series is,l 2 ,2 2 ,3 2 etc. 

Nextterm: 8 Z = 64. 

iii) The series is +2, +3, +4,45, +6, +7. 

Next term: 21+ 7=28. 

iv) Each temi is multiplied by 3. 

Nextterm: 162x3 = 486. 

st ep n : Check-Trend: Inereasing / Decreasing ! Alternatine 
Ifyoufa.l rosee thè rulc ofthe series-by just preliminary screening 
> ou should sce thè trend of thè series. By this we mean that you should 
cùeck whether thè series increases contmuously or decreases continu- 
ous y or whether it alternate*, ic, increases and decreases altemately 
Por example, thè series i) and ii) in the following examples 
inereasmg, the senes m) .s decreasing and tlie series iv) is alternating. 


Ex. 03,10,21,36,55,78. 
ii) 5,10,13,26,29* 58. 
iiì) 125, 123, 120,115,108,97. . 
iv) 253, 136, 352, 460, 324,631, 244. 

Step in (A) ( to be employed lf the series is inereasing or decreasing) 
Feel the rate of increase or decrease * 

For an inereasing (or decreasing ) series, start with thè first 
term and moye onwards. You will notice that the series proceeds either 
arithmeticalìy or geometrically or altemately. By an arithmetic increase, 
we mean that there is an increase { or decrease) bf terms by virtue of 
addition ( or subtraction ). In such cases you will ‘feel’ that the series 
rises ( or falls) rather slowly. By a geometrie increase (or decrease) we 
mean that there is an increase ( or decrease) of teims by vittue of 
multiplication ( or division) or if there is addition it is of squares or of 
cubes. In such cases, you will ‘feel’ that thè series rises (or falla ) very 
sharply. By an alternative increase (or decrease ) we mean that thè serie3 
may be irregolariy inereasing or decreasing. In such cases, thè rise (or 
fall ) may be sharp then slow and then again sharp and so on. 

For example, considerale series: 4, 5,7,. 1Q, 14,19,25. Here 
the series ircreases and the increase is slow. A graduai, slow increase. 
So you should tiy to test fbr an arithmetic type of increase. Indeed, it 
tums out to be a two-tier arithmetic series, thè difTercnces 1,2, 3,4, 5, 
forming a simple series. v - 

Again, consider the series: 1,2,6,15,31, 56. Here you 
may immediately ‘feel’ that the series rises very sharply. So, you should 
try to test for a geometrie type of increase. On trial you may sec that the 
series is notformed by successive multiplications. So, you should check 
for addition of squared numbers, cubed numbers etc. Indccd thè series 
turns out to be 1, 1+i 2 • 1+ I 2 + 2 2 ,1+ 1 2 + 2 2 + 3 2 etc. Another similar 
example could be of thè series 1,5, 14, 30,55,91. This is l 2 , 1 2 + 2 2 , 
1+2 +3 , l 2 + 2 2 + 3 2 + 4 2 etc. Another example could be : 2,9, 28, 
65, 126,217. This is : 1V], 2 3 +l, 3 3 +l etc. 

[Note: We have seen that there may be two ways in which a geometrie 
increase (or decrease) may take place. In one case it is because 
of multiplications (or divisions) by terms and in other case it is 
because of addition (or substraction ) of squared or cubed terms. 
How do we differemiate between the two? We can differentiate 
between the two by looking at the trend ofthe increase. If thè 
increase is because of addition of squared or cubed terms, the 
increase wiìì be not very shaip in the later terms (fouith, fifth, 
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sixlh terms etc.) For example, watch thè series: 1,2,6,15,31,56}| 
Here thè series appears to rise very steeply: 1,1 x 2=2, 2 x 3=6, : 
6 x 2.5=15, 15 x 2 * 31, 31 x (l.sometfrmg) = 56. Thus we 
multiplicalions are by 2, 3, 2.5, 2, respectively. That is, thè ris 
\s very Sharp initially but later it slows down. The same can 
said to be true of Che series: 1,5, 14,30,55,91. Here, 1 x 5=5,5j 
x 3 * 14, 14 x 2 * 30,30 x 1.8* 55, 55 x 1.6 * 91. Here too,| 
thè rise is very sharp initially, but later il slows down. In sucl 
cases, therefore* where thè rise is very sha rp initi ally but sloi 
down later on, you should check for addition of squared oi 
cubed numbers.] 

As our next example, consider (he series : 3,5,11,25,55,117»; 
We see that this series, too, rises veiy sharply. Hence, there must be 
geometrie type of increase. Further, thè rate of increase doesttotdiedoi 
in later terms. In fact, it picks up as thè series progresses. Hence, this 
time thè geometrie increase should be of thè first kind, i.e., througl 
multiplication. The series must be formed by multiplications by 2 at 
some further operation. Now it is easy. A little more exercise will teli ì 
that thè series is : x 2-1, x 2+1, x 2+3, x 2+5, x 2+7 etc. Another an< 
similar example couid be : 7, 8, 18, 57, 232, 1165. Here thè series is 1] 
x 1+1, x 2+2, x 3+ 3, x 4+ 4, x 5+ 5. 

As our last example wc will take up a series which^hows arii 
altemating increase. In such cases there are two possibilities: one, that 
two different series may be intermixed or thè other, that two difTerent 
kinds of opcrations may be being performed on successive terms. T< 
understand this, let us see thè following examplcs. Consider thè senesiI 
1,3,5,10, 14,29,30,84. You can see that this series increases graduali^ 
and hence iris an increasing series but thè increase, in itself, is irregular, 
haphazard. In fact, it is a mix of two series: 1,5,14,30 which is a series:; 
1, l+2 2 ,l+2 3 +3 2 , 1 + 2 2 + 3 2 + 4 2 ; and thè other series: 3,10,29,84 whichj 
is another series: x 3+ 1, x 3-1, x 3-3 etc. Again, consider thè series: 3,) 
13, 20, 84, 91, 459. This is also an increasing series with a haphazard 
increase ( altemating increase) with shaip and then slow rises coming 
altemately. Here, two different kinds of opcrations are being performed 
altematcly: thè first operation is that of multiplication by 3,4, 5 succes¬ 
si vely and adding a Constant number 4 and thè second operation is that 
;of adding 7. Ilence thè series is : x 3+4, + 7, x 4+4, +7, x 5+4. 

Step III (B) ( to be employed if thè series Is neither increasing nor 
decreasing but altemating ) Check two possibilities 


For an altemating series, where thè terms increase and de¬ 
crease altemately, thè rulcs remain, more or less, thè same as those for 
a series showing altemating increase. 

(Note: Please note thè differente between an altemating increase and 
a series having altemating increase caretully. In an altemating 
increase terms increase, decrease altemately. But a series having 
altemating increase increases continiously [and on having alter¬ 
natine dpcrease decreases continuouslyj. The increase may bc 
haphazard and irregular - altemately, sharp and slow - but thè 
increase is continuous. For example, 15, 22, 20, 27, 25 is an 
altemating series because there is increase and decrease in terms, 
altemately. On thè other hand, 1, 3, 5, 10, 14, 29, 30 is an 
increasing series having altemating increase.) 

For an altemdting series you should check for two possibili- 
lies: One. that thè series may be a mix of two series (twin series) and 
two, that two different kinds of operations may be going on. For 
example, consider thè series: 4,8,6, 12,9,16,13. This is an altemating 
series. Itis a mix oftwosimple series: 4,6,9,13 and 8,12,16 etc. Again, 
consider thè series: 800,1200, 600,1000, 500, 900. Here, two different 
kinds of operations are going on. One, addition of400 and two, division 
by2. 

A SUMMARY OF THE THREE STEPS 
[Very Importanti 

Step I : Do a preliminaty screening of thè series. If it is a simple series 
you will be able to solve ìt easìly. 

Step II: If you fail in preliminary screening then determine thè trend of 
thè series. Determine whether it is increasing, dccreasing or 
altemating. 

Step III (A): Perform this step only if a series is increasing or decrea- 
sing. Use thè following rules: 

i) If thè rise of a series is slow or graduai, thè series is likely to bave 
an addilion-based increase; successive numbers are obtained by adding 
some numbers. 

ii) if thè rise of a series is very sharp initially but slows down later on, 
thè series is likely to be formed by adding squared or cubed numbers. 
ili) if thè rise of a series is throughout equally sharp, thè series is likely 
to be multiplication-based; successive terms are obtained by multiply- 
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ing by some terms (and, maybe, some addition or subtraction could bi 
there, too.) 1 : 

iv) if thè rise of a series is irregular and haphazard there may bc twi 
possibilities. Either there may be a mix of two series or two differen 
kitids of operations may be going on altemately. (The first is mori 
lìkely when thè increase is very irregular: thè second is more likelj 
when there is a pattern, even in thè irregularity of thè series). 

Step IH (B): (to be performed when thè series is altemating) 

[Same as (iv) of step (iii). Check two possibilities ] 

Some solved exaniples 

Ex. Find thè ,next number of thè series 

i) 8,14*26,50,98,194 . ii) 8,8,9,9,11,10,14,11 

ih) 325,259,204,160,127,105 iv) 54,43.34,27,22,19 


v) 824,408,200,96,44,18 vi) 16,17,21,30,46,71 

vii) 3,3,(5,18,72,360 viii) 3.4,8,17,33,58 

ix) 6,16;36,76,156,316 x) -2,4,22,58,118,208 

Solutions: 

i) Sharp increase and terms roughly doubling e very time. On checkin 

with 2 as multiple thè series is: 
next temi = prcvious terni x 2 -2. Next term - 382. 

ii) Irregular. Very irregular. Likely lo be, therefore, mixed. On checki 
it is a mix of two series: 

8, 9,11, 14, (+l,+2,+3 etc.) and 8, 9, 10,11. 

Next term =14+4=18. 

iii) Graduai $low decrease. Likely to be arithmetical decrease. Check t 
differences of successive terms. They are: 66,55, 44, 33,22. Hencc, 
next decrease wifl be : Ì1. 

Next term= 105-11= 94. 

iv) Gradual slow decrease. Likely lo be arithmetical decrease. Check 
differences. They are 11,9,7,5,3. Hence, next decrease will be 1. 

Next terni =19-1= 18. 

v) Shmp decrease and lemis roughly being hai ved everytime. Checkin 

with 2 as divisor thè series is: 

Next term - (previous term - 8) + 2. Next term = 5. 

vi) Preliminary screening tells us that each term is obtained by adding 

1 ,2 5 2 respeclively. 

Next term = 71+ 6 2 = 107 

vii) Sharp increase. The series is: x 1, x 2, x 3, x 4, x 5.Next term 

-360 x 6 =2160 


viii) Sharp increase that slows down later on. (Ratios of successive terms 

rise sharply from 4 +3=1.3 to 8 + 4 = 2 to 17 + 8 =2.125 and then start 
falling to 33+ 17=* 1.9 and then to 58+ 33 * 1.8). Hence likely to be 
addition of squared or cubed numbers. On checking thè series is : 
+1V2 2 , +3 2 , +4 2 , +5 2 .Next term = 58 + 6 2 = 94. 

ix) Sharp increase with terms roughly doubling each time. Likely to have 

geomctrical nature with 2 os multiple. On checking thè series is: x2 + 
4. Next term™ 316x2 + 4 = 636 

x) Series increases sharply but then its speed of rise slows down. Likely 

to be addition of squared or cubed numbers. On checking, the series 
is: l 3 - 3,2 3 - 4, 3 3 - 5,4 3 - 6.Next term =7 - 9 = 334 

FIND1NG WRONG NUMBERS IN A SERIES 

In today’s examinations, a series is more likely to be given in 
thè format of a complete series in which an incorrect number is included. 
The candidate is required to find out the wrong number. 

Obviously, finding the wrong number in a series is very easy 
once you have mastered the art of understanding how thè series is likely 
to be formed. On studying a given series and applying the concepts 
employed so far you should be able to understand and Ihus "decotte" the 
formation of thè series. This should not prove very difficult because 
usually six terms are given and it means that at ìeast live correct terms 

are given. This should be sufficient to foliow the series. 

We are giving below some solved examples on this particular 
type where you are required to find out the wrong numbers in a series: 

SELECTED! NUMBER SERIES 
(ASKED IN PREVIOUS EXAMS) 

Which Of The FuUowing Does Not Fi! In The Series 7 

I) 2, 6 f 12,27, 58, 121,248 2) 3 : ,9,18,54,110,324,648 

3) 1,1.5,3,6,22.5,78.75,315 4) 190,166,145,128,112,100,91 

5) 895,870.821,740,619,445,225 6) 1,2,6,21,86,445,2676 

7) 864,420.200,96,40,16,6 8) 4,12,30,68,146,302,622 

9)7,10,12,14,17,19,22,22 10) 196,168,143,120,99,80,63 

II) 258,130,66,34,18,8,6 12) 2,6,24.96,285,568.567 

13) 6072.1008,200,48,14,5,3 14)2,1,10,19,14,7,16 

15) 318,368,345,395,372,422,400,449 16) 2807,1400,697,347,171.84.4U0 
17) 824,408,396.96,44,18,5 18) 5,7,13,25,45,87,117 

19) 2185,727,241,79,30,7,1 20)2,3,10,15,25,35.50,63 





626 


QUICKER MA - 




627 


21) 2,7,28,60,126,215,344 
23) 1,2,7,34,202,1420 

25) 1,4,11,34,102,304,911 
27) 13700, 1957, 326,65,16, 6,2 

29)3,6, 10, 20, 33,62,94 
31) 1,2,6, 12, 66, 197,786 

33) -1,5,20, 59, 119,209,335 
35)49, 56.64.71,81, 90, 100,110 

37) 25,26,24, 29,27, 36,33 
39) 144, 132,125, 113, 105,93, 

84, 72,61,50 

41)1, 1,1,4,2,1,9,5,1,16 


22) 0,4,19,48,100,180,294 
24)823, 734,645, 556,476,3* 
289 

26)5, 8,20, 42, 124,246, 7. 
28) 1,1.5,3,20.25,121.5, 
911.25, 8201.25 
30) 0,6,23,56, 108, 184,279' 
32) 1, 2, 6, 144, 2880, 86400^ 
3628800 

34) 1, 2,4, 8, 15, 60, 64 
36) 1,3, 10,29, 74,172,382 
38)36, $4* 18,27,9, 18.5,4.51 
40)3,9, 36, 72,216, 864, 172Ì 
3468 


ANSWERS 

1) 6;(2x2+l=5; 5x2+2=12; 12x2+3=27; 27x2+4=58; and so on) 

2) 110;(Multiply by 3 and 2 altematefy) * 

3) 6;Oxl.5=15; 1.5x2=3; 3x2 5-7.5;7.5x3-22.5;-——) 

4) 128;(190-24= 166; 166-21=145; 145-38=127: 127-15=112;—) 

5) 445.(reduce thè successive numbers by 5 2 , 7 1 ,9 2 t ì l 2 ,—-) 

6) 86;( lxl+l=2; 2x2+2=6; 6x3+3=21; 21x4+4=88;-) 

7) 96,(Start from righi end; 2(ó+2)=16; 2(16+4)=40; 2(40+6)=92: 

2(92+8)-200 ——--) 

8) 302;(Add 8,18, 38,78,158 and 318 to thè successive numbers) 

9) 19;(Thei e are two senes; Si =7,12,17,22; S2=10,14,18,22) 

10) 196;(Add 17,19,21,23,-to (he successive numbers frani RE) 

11) 8;(Add 4,8,16,32,64,128 to tl\e successive numbers fròm RE) 

12) 24;(2x6-6=ó; 6x5-5=25; 25x4-4=96; 96x3-3=285;—-~j 

13) 1008;(From RHS ;3x 1+2=5; 5x2+4=14; 14x3+6=48; 

48x4+8=200; 200 x 5+10=1010) 

14) 19;(2+2=1 ; 1+9=10; 10- 2=5; 5+9=14; 14+2 =7; 7+9=16) 

15) 400;(There are two series; Si =318+27-345,345+27 =372; 372+2? 

-399; 

S2=368+27=395; 395+27=422;—) 

16) 347;(20x2+1 =41; 41x2+2 =84, 84x2+3=171;--) 


[7) 396;[(824-8) *2 =408; (408-8) + 2 =200; (200r8) +2=96;+-] 

1) 87;(Add 2,6,12,20,30 and 42 to thè successive numbers) 

|9) 30;[(2l85-4)+ 3=727; (727-4)+ 3=241; (241-4)+ 3=79;-] 

25;[1 2 +1=2; 2 2 -l=3; 3 2 +t=10; 4M=15; 5 z +i=26;-3 

il) 60;[1 3 +1=2; 2 3 -1«7; 3 3 +l=28, 4M«63;~~ tT ~] 

9;[1 3 -1 2 =0; 2 3 -2 z -4; 3 3 -3 2 =18; 4 3 -4 2 =48 ;5 J -5 Z =100;-] 

13) 202;[1 x2-1—1 ; lx3-l=2; 2x4-1=7; 7x5-1=34; 34x6-1=203;--] 

I) 476;[Hundred-digit of each number is decreasing by one and unit- 
and ten-digi(s are increasing by one.) 

15) 102;[lx3+l=4; 4x3-1=11; 11x3+1=34——] 

>) 20; [Series is x2 - 2, x 3 - 2, x 2 - 2, x3^2,.] 

17) 6; [Series is -l + 7, -1 + 6, -1 + 5, -1 + 4, -1 + 3,.] 

18) 3; [Series is x 1.5, x3, x 4.5, x 6, x 7.5, x 9] 

19) 33; [Series is x2, * 1.5 + 1, x 2, * 1.5 + T, x 2, x 1.5+1] 

)0) 108; [Series is l 3 - 2° . 2 3 - 2 1 ,3 3 - 2 2 ,4 3 - 2 3 , 5 3 - 2 4 .] 

11) 12; [Series is x 3- 1, x 4 - 2, x 3 - 1, x 4 - 2,.] 

12) 6; [Series is x 1 x 2, x2 x 3, x3 x 4, x 4 x 5, x 5 x 6,.] 

13) 20; [Series is l 3 - 2. 2 } - 3.3 3 - 4,4 3 - 5 , 5 3 - 6 .] ; 

1) 8; [Series is x 2, +2, x3, +3, x4, +4,.] 

[35)71; [Series is7 2 , 7 2 + 7. S 2 , 8 2 + 8, 9 2 . 9 2 + % ..'.] 

;36) 172; [Series is x2 + 1, x2 + 4, x2 + 9, x2 + 16, x2 + 25,.] 

\}7) 24; [ Series is +1 2 , -l,+2 2 , - 2, +3 2 , -3,.] 

38) 18.5; [Series is xl.5,+3, xl.5,+3, xl.5, +3] 

39) 61; [Series is -12, -7, -1& -8, -12, -9, -12, -10, -12,....l 

40) 3468; [Series is x3, x4, x2, x3, x4, x2, x3,.] 

41) 5; [Series is I 2 , l 1 .1°, 2 2 ,2 1 .2°, 3 1 .3°, 4 2 ...] 

Some Unlque Series: These series may be asked in examinations, so 
you must bc avvare of them. 

I. Series of £>ate or Time: 

1) Which òf thè follovving doesn’t fil imo thè series? 

5-1-96, 27-1-96, 18-2-96, 12-3-96, 2-4-96 

Soln:Kach successive date differs by 22 days. If you recali that 96 is a 
leap year, you will find that 12-3-96 should bc replaced by 
11-3-96. 

2) Which of thè following docsn’t fit imo thè series? 

5.40, 8.00, 10.20, 12.30,3.00,5.20 

Soln: Each successive time differs by 2 hrs 20 minutes. So 12;30 should 
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bc replaced by 12.40. 

Nate: Kcep in mind that tlie problem of series may be based on date 
timcs. Sometimes it doesn ’l strike our mind and thè question is sol 
wrongly. 

II. Frazionai «erìes: 

Wljich of thè foliowing doesn't fìt imo thc serìesV 

I)< Ilii 

. ' 5 15* 15’ 5* 15 

Soln: Whenever you find that most of thè fractions bave thè Rame 
denominatore, changc all thè denominators to thè same vahie. 
example, in this question, thè serics becomes: 
v 12 J_ _1 __3_ J 
15’ 15' 15’ 15’ 15 

Now, it is clear that numeratore must decrease successive^ 

5. Thcrcfore, sbould be replaced by -jj. 

Note: The abovc method is useful when thè fractional vahies aie 

decrcascd by a Constant value (a Constant fiaction). In this cat 
... . . . ,. 5 1 


thc values are dccreased by — 


2 . 4 23 18 \2 _ 8 _ 3_ 
’S' 35’ 35 7 35’ 35’ 35 


15 ° r 3 


Soln: By thè above mie if we changc all thè fractions with thè same 


We scc that numeratore decrease by 5, (hus ~ should be replac 
. 13 

^ 35' 

Now, we conclude that thè above fractions decrease successive! 

i 5 I 
by-or- 

ixii! .M 82 66 46 28 
^ 225’ 199 7 173’ 147’ 121’ 95 

Soln: Wc see that all thc denominators differ, so wc ean't use thè abo 
mie. In this case usuai ly, (he numeratore and denominato 
changc in a definite pattern, Here, numeratore decrease succes- 


sively by 18 whereas denominators decrease successively by 26. 

Thus should be replaced by 

12 i5 18 2]_ 24 27 
4) 89 ! 86’ 82’ 80’ IT 74 

Soln: Numerators increase successively by 3 whereas denominatore 
decrease successively by 3. Thus ^ should bc replaced by —. 

Note: More complicated queations based on fractions are not expected 
in thè exams because it is not easy to find thc solution in 
compì i cated ca ses, 

III. Some numbers followed by their LCM or HCF 

1) 1,2, 3,6,4, 5,6, 60,5,6,7,.(Fili up thè blank) 

Soln : The scries can be separated in three parts. 1,2,3,6/ 4, 5,6, 60/ 

5, 6, 7 ... In each pan fourìh number is LCM of firsl three 
numbers. Thus thc answer should be 210. 

2) 8, 6, 24, 7, 3,21,5,4,20.9,18 

1) 1 2)3 3)4 4)5 5)6 

Soln : 8, 6, 24/ 7, 3, 21/ 5,4,20/_, 9,18 

Third number in each part is LCM of first two numbers. Thus, 

thc answer should be 6. 

3) 8,4, 4,7, 8, 1,3, 9,3, 2, 1,.... 

1) 1 2)2 3)3 4)5 5) None of these 

Soln: 8, 4,4/7, 8, 1/3, 9, V 2, 1 ... 

In each part, third number is HCF of first to numbers. Thus our answer 

should be 1. 

IV. Some numbers followed by their product 

1) 2,3,6,18, 108,1844 

Which of thc above uumbers does not fit into thè serics? 

Soln : 2 x 3 = 6 
3x6-18 
6 y 18 = 108 
18x 108=1944 
Thus, 1844 is wrong. 

2) 5,7,35, 8,9,72,11, 12, 132, 3, 6. Fili up thè blank.- 

Solu : 5,7,35/ 8,9, 72/ 11, 12,.J32/ 2, 3,6 * . 

In each group third number is thc multiplication of first and second. 

Thus our answer is 2. 
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V. By use of digit-sum 

1) 14 r 19,29,40,44,51,59, 73 

Which of thè above numbers doesn’t iit iuto thè scries? 

Solo : Next number — Previous nutrite + Dìgit-sum of previous ni 
L&e, 19= J4 + (4+1) 

29= 19+ (I +9) 

. 1 40 = 29+(2 + 9) 

Thus. we see thae 51 sbould be repluced by 52. 

2) 14, 5, 18,9, 22,4,26,8, 30, 3,_,_. Fili up thè blanks. 

Soln : lst, 3rd, 5th, 7th,.... numbers follow thè pattern of+4 (14 +• 

18, 18 + 4 = 22,....). Whereas 2nd, 4tli, 6th ore thc digit-sui 

Iheir rcspectivc previous number (5 = 1 + 4,9 = 1 + 8).) Tl 

our ànswer is 34 and 7. 

VI- Oddmuntber out: Sometimcs a group of numbers is wrilten 
which one is different from othcrs. 

1) 22,44, 88, 132, 165, 191,242. Find thc number which doesn’t fi! 
thè above serics (or group). 

Sota ; 191; Othere are divistole by 11 or 191 is thè single prime numi 

2) Which one of thè followjng series doesn’t fit imo thè series’ 

29,31,37,43,47,51,53 
Soln : 51 ; All other are prime numbers. 

A note on Arithmetic Progressions. Arithmeticprogressi 
is basically thè arithmetic scries. , 

A succession of numbers is said to bc in Arithmetic Progressij 
(A.P.) if thè diiference between any term and thc lerm prcceding i? 
Constant throughout. This consrant is callcd thè common differencc(c.ì 
of thè A.P. 

To find thè nth term of an A.P Let thc first term of an A.P. ' 
a and thè common differencc be d. 

Thcn thè A.P. wi|J bc a, a+d, a+2d, a+3d,. 

Now first temi ri - a= a+ (l-l)d 
secoudtcrm t2 = a+ d = a+ (2-l)d 
thirdtcrm t3 = a + 2d^a + (3-l)d 
fourth temi t4 = a + 3d^a + (4-|)d 
fifth temi t? = a + 4d= a + (5-l)d 
Procceding in this way, we get nth term t„= a+ (n- 1 )d 
Thus nth term of an A.P. whose first term is a and contino! 
differencc is d is given by t n = a + 0+1 )d 
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SOME SOLVED EXAMPLES 

Esample 1. Find thè first five terms of thè sequence for whlcli 
ti^l,t2=2 and tn+2=t„-Wii+l* 

Solution : Given, ti = 1, t2 = 2, t n *2- tn+Wt 
.. Putting n = 1, we gel t3 - ti+t2 = 1 +2 “ 3 
n = 2, we get t4 = <2+t3 - 2+3 - 5 

n = 3,weget ts = t3+U = 3+5 = 8 

Thus thc first live terms of thc given sequence are 1,2,3,5 ano 6. 
Example 2. How many terms are there in thè A.P. 20,25,30,...100. 
Solution: Let thè number of terms be n. 

Given t n = 100, a - 20, d - 5, we have to find n. 

Now t n = a+(n-l)d 100 - 20+(n-1)5 
or80-(n-l)5 or, n-1 = 16 /. n = 17. 

Example 3. A person was appolnted in thè pay scale of Rs. 700-40- 
1500. Find in how many years he wlll reseti maximum of thè scale. 
Solution: Let thè required number of years be n. 

Given t n ~ 1500, a = 700, d = 40, to find n. 

: tn » a+(n-l)d 

1500 = 700+(n-1)40 




Two-line number series . t ,. . . . 

Nowadays this type of number serics is also bemg askeo in 

examinations. ... ... , 

In this type of no. series one complete scries is given winle ine 
other is incomplete Both thè scries have thè saine definite mie. Apply.ng 
thc very definite mie of tlie complete series, you have to determino thè 
required no. of thè incomplete series. For example: 

Ex. 1: 4 14 36 114 460 
. 2 a b c d e 
Find thè value of c. 

Soln: The first serics is xl + 10, x2 + 8, x3 + 6, x4 + 4,.... 

a = 2x 1 + 10= 12,b = 12 x 2 + 8 - 32, c -32 x 3 + 6 = 102, 
d— 102 x 4 i 4 = 412, and finally e =412 x 5 + 2 = 2062 
Ex. 2: 5 6 11 28 71 160 

2 3 a b c d c 
What is thc value of e? 
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Soln: The differences of two successive terms ofIhe first series are * 
17, 43, 89, thè sequence of which is 0? + l 2 , l 3 + 2 2 , 2 3 

3 3 + 4 2 , 4 3 + 5 2 . 

a = 3+ 5 = 8,b = 8 + 17 = 25, c = 25+ 43 =68, d = 68 + 

= 157, and lìnally e = 157 + (5 3 + 6 2 * 125 + 36 =) 161 = 31 
Ex. 3: 1296 864 576 384 256 

1080 a b c d e 

What should replace c? 

Soln: The first series is +3 * 2 

• • a “ 1080 + 3x2 = 720, b “ 720 + 3x2- 480, and 
finally c = 480 * 3 x 2 = 320 
Ex. 4: 7 13 78 83 415 
3 a b c d e 
Find ihe value ofb. 

Soln: Tlie firet series is +6, x6, +5, x5 

a = 3 + 6 = 9 and b “ 9 x 6 - 54 
Ex. S: 3240 540 108 27 9 

3720 a b c d e 
What is Ihe value of d? 

Soln: The first series is *6, +5, 4-4, +3 

a = 3720«6= 620,b = 620 + 5 = 124,c- 124+ 4 = 31,and! 
finally d = 31 + 3*10.33 
Ex. 6: 27 44 71 108 155 

34 a b c de 

What value should replace e? 

Soln: The differences of two successive tenris of thè series are 17, 27 
37,47. 

a *34+ 17 = 51, b = 51 + 27 = 78, c = 78 + 37* 115, 
d = 115 + 47= 162, and finally e = 162 + 57*219 
Ex, 7: 108 52 24 10 3 

64 a b c d e 

What is thè value of c? 

Soln: The series is -4 4 - 2 

a * (64 - 4) + 2 = 30, b = (30 - 4) + 2 = 13, 
c =(13 -4)4- 2 = 4.5 
Ex. 8 :-4 -2 1 8 31 

-1 a b c d e 

Find thè value ofb. 


loln: The series is repeated as x2 + 6 and x3 + 7 alternately. 
a = -l x2 + 6 ”4 andb = 4x3 + 7= 19 

!Ex. 9: 5 8 41 33 57 42 61 
’3 4 a b c d e 
Find thè value of d. 

Soln: This is an alternate number series having two series: 

51 - 5 41 57 61. 2 

The differences between two successive terms are 36 (- 6 ), 16 
( = 4 2 ), 4 (- 2 2 ); and 

5 2 = 8 33 42 2 

Tlie differences between two successive terms are 25 (= 5 ), 9 

. ("3 2 ) 

.\ b =4+25 = 29 and d- 29 + 9 = 38 
Remember: In such type of series thè first and thè second terni of thè 
two series may and may nothave thè similarrelationship. As here, 
for thè first series 8 - 5 = 3 but for thè second series 4 - 3 = 1 * 3. 
However, thè series 3 a c e will always follow thè same 
propeity as that of thè series Si and thè series 4 b d will always 
follow thè same property as that of thè series S 2 . 

Ex. 10 : 1 3 2 10 4 28 

2 a b c d e 

What is thè value of c? 

Soln: This series is of grouping-type. Here we consider each two terms 
of thè series separately and each group separately. That is, for thè 
first series: thè first group gì = 1 aqd 3; g 2 = 2 and 10; g3 " 4 and 
28. Here for thè iwo numbers of each group vvc bave to find thè 
relevant property. For examplc gì, holds thè property x3, g 2 holds 
thè property x5 and g3 holds thè property x7. 

The property of multiplicationby 3,5 and 7 is a relevant property. 
Here, if wc consider these groups in thè way that thè differences 
between thè two numbers of thè groups are 2, 8 and 24. It is not 
as relevant as thè former property or mùhip'ication by 3,5, and 7 
Alter determining thè property between thè two numbers of each 
group, to detenni ne the propeity between thè groups we consider 
thè first numbers only of cach group in the fashion 1,2 and 4. 
The property is x2. 

Now, wc directly conclude 
c = 7x d 
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andb-2 x 2 = 4andd = 2 x 4--8 J 

TIills, e = 7 x 8 = 56. S 

Nate: Whcn thè allumate no. series fails lo detemiine theproperly ofthè? 
given series, ihen thè gix)uping lype of series is applied. Here, foj| 
a moment, ìf we consider for alternate no. series, wc gel j 

51 = I 2 4. Theproperty is x2 | 

5 2 = 3 10 28. Froin merely rhese ihree numbers it is noi propesi¬ 

lo .say Ihat S 2 holds a properly of x3 + 1 and x3 - 2 (as 3 x 3 + 1 ? 
= 10 and 10x3-2 = 28) or it holds the properly of 3. 3 2 + 1 and5 
3 -r 1 (as in rtlis vcry case 3 should bc rcplaeed by 3 + 1 i.c. 4), i 
I bus we obscrve Ih al the properly of ih e given series canno I bef 
obtained by applying the inethod of thè alternate no. series. So? 
we procccd for the metliod of the grouping no. series. ; 

Ex. Il: 220 96 347 77 516 60 733 r 

68 a b c d c 
What is thè va lue of d? 

Soln: Clcarly, Jhìs no. series is of the tvpe of alternare no. series. So, to 
find out the value of d, we are only conccmcd about the series • 
Si =220 347 516 733 

We obsenx (hai 220 = 6 3 + 4, 347 - 7 3 4 - 4, 516 = 8 3 -r 4, 

733 = 9* + 4 

Now, wc gel (68 - 4) l/3 = (4'V^ - 4 * 

So, b = (4 1 I =) 5 3 1 4 - 129 and d = (5 +■ 1 =)6* + 4 = 220 .• 

Ex. 12:2 5 17.5 43.75 153.125 

1 a b c d c : j 

Find the value of c. .J 

Soln: The series is x2.5, x3.5, x2.5, x3.5. •• 

a = 1 x 2.5 = 2.5, b = 2.5 x 3.5 = 8.75 and c = 8.75 x 2.5 4 

21.875 I 

Hcrc, after finding out the properly of the given serie' •$ thè direct? 

repeaied multiplicarionby 2.5 and 3.5 (the series is no; of the typej 

xin ± 11 timi is, x2.5 + 2, x3.5 - 6, x3 - 2 ete.), we also obscrve^ 

lhat 1. thè tirsi no. of the second series is half of 2, the tirsi no. of| 

the tirsi series. So, without lìncling a «and b, we can djrcctly find f 

out c «as il is cqiml io half of ihc coiresponding number ofrhc firstl 

43.75 i 

series. i.e. c « —— = 21.875 3 


Ex. 13: 3 6 24 72 144 576 
labe de 
What value should replace e? 

Soln: The series is x2, x4, x3, x2, x4,. 

aMx2 = 2, b = 2x4 = 8, c = 8x3 = 24, d = 24x2 = 48, 
c-48 x 4 = 192 

The property of the finsi series is direct repeated multiplication 
by 2.4 and 3. 

So, we can find out e direct ly as c—one-third of the coircspondiog 

mimber of thè firei series, i.é. ~ = 192 

Ex. 14: 575 552 533 518 507 
225 ab ode 
Find the vaine of e. 

Soln: The differente of tbc successive terms of the lirst series are 23, 

19, 15, 11 

a = 225 - 23 = 202, b - 202 - 19= 183, c = 183- 15=168, 
d - 168 - 11 = 157,and fmally c** 157-(Il -4=)7 - 150. 
(Note: When llic series holds tlie properly of thè differente of the 
successive icrms. you can directly procccd as follows 
Differente between thè first terms of thè two series 
= 575 - 225 = 350 

d = corresponding number of the first series i.c. 
507-350=157 

And lìicn wc bave e = 157 - (11 - 4) = 150. 

Ex. 15: 15 31 11 23 5 li 

21 43 a b c d e 
What is the value of d? 

Soln: As the numbers are rcgularly increasing and then dccreasing .so 
you can consider for the alleniate no. series in the vvay: 

5 1 - 15 li 5; the differente of the successive terms are 4 and 6 
and S 2 “ 31 23 11 ; the ditYerenco of ihc successive terms are 8 
(-4x2) and 12 (=6x2) 

Now, in order lo determine iho vaine of d, we bave lo consider 

5 2 for the second given series as 43 b d. 

.\ b = 43 - 8 = 35 (As the numbers of Si and S 2 for llic (Irsi gl veti 
series are conti ituously decreasmg, wecaimot bave thè differente 
of thè successive terni = X as b = 43 + 8 - 51 ) 
l-'inaHy. d = b - 12 = 35 - 12 = 23. 
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Noie: I lere, if we appiy ihe process of grouping type no. series, ibr thè 
firsi given series: gj = 15,31, g 2 = 11, 23; & - 5, 11. 

The property betwcen thè numbers of cadi group is x2+ 1. 

For the second given series: g] = 21, 43; thè property whcre ìs 
also x2 + 1. 

Now, thè first immhers ol'the groups are 15, 11, 5; thè oropertv 

is-4,-6,-8,. 

/. a = 21 -4 = 17 

and c = 17 - 6 = 11 an<l then d - Il x 2 + ! = 23. 

Thus, we get the some resu II. 

Ex. 16:5 17 13 41 29 89 61 

3 il a b c d e 

Whai is thè value of e and d*> 

Scili: Si = 5 13 29 61, Ihe property is x2 + 3 
$2-17 41 $9, the property is x2 + 7 

In order rode temi ine thè value of e, we are only concemed with 
thè series Sj tor the second given series as 3 a c e. 

a = 3 x 2+3 = 9,c = 9x 2 + 3=21 and e = 21 x 2+3 = 45. 
Also, in order to detamine the value of d, we are only concerned 
witli the series $2 for the second given series as 11 b d. 

. b= 11 x 2 + 7 = 29 and d - 29 x 2 + 7 -• 65 
Thus e - 45 and d -= 65 

Note: If we solve this suni by thè the process of grouping no. series: 

For tlie first given series: gì - 5, 17; g2 13,41; gj - 29, 89; the 
property is x3 + 2. 

Also for the second given series gì — 3, 11. The property is 
x3 + 2. 

Now the flrsl numbersof thegroups are 5,13.29,61; theproperty 
is x2 + 3. 

.‘. a-3 x 2 + 3 -9andc = 9 x 2 + 3 = 21 and 
c - 21 x 2 + 3 = 45. 
d = c x 3 + 2, i.c. 21*3 + 2-65 

Thus, we get the same result. Ho wever, the grouping process lai!s 
in the previmis solved questions 9 and 11. 

You can check il yoursclf. 

We finally suggest you to appiy ihe process of alternate series 
first arid only if it Ihils to serve the purpose, then proceed for 
grouping- type number series. 


Ex. 17: 9 19 39 79 159 

7 a b c de 
Whal is the value of e? 

Solo: First method: The series is x2 + 1, i.e. 9 x 2 + 1 - 19, 

19 x 2 + 1 - 39, 39x2+ 1 “79, and 79x2+1 = 159 
a = 7x 2+ 1 = 15,b- 15x2+1 = 31,c = 3J *2+1=63, 
d = 63 x 2 + 1 = 127, and finally e = 127 x 2 + 1 = 255 
Othcr method: Tlie differenco between the successive lerms of 
the lìrst series are (19 - 9 =>10, (39 ■ 19 =) 20, (79 - 39 =) 40 and 
(159 - 79 =) 80. Thcse numbers are in geometrie progression 
havmg common rauo - 2. It is obviously a systemalic sequence 
of numbers. Applymg this very property lor the second series, we 
get 

a — 7 4-10 — 17* b= 17 + 20-37, c = 37 + 40 = 77, d = 77 + 80 
- 157 and e « 157 + (2 x 80 ■■*) 160 = 317 
Herc we see that the values of each of a, b, c, d and c is entirely 
different from thè vali ics obtained by Ihe first method. Both the 
methods bave their respective systemalic properties, but wliich 
of the two has to be applied depends on the provided options. 

In sudi a case, in exams, you have to answer according to the 
suitability of thè given options. 

Note: Whenever the chain mie is single throughout tlie series of the type 
xin ± n(whcre ni and n are integers, e.g. x2 + 1, x2 - 3, x4 + 6, x3 
+ 7, etc.) this diflerence of answers will come; so be cautious. In 
the chain mie when it is not single (e.g. x 2 + I and then x2 - I 
altcmately, x3 + 2 and then x2.5 altcmalely etc, or x2 + l, x2 + 

3, x2 + 5,.. x3 -7, x3 -14, x3 - 21,x3, x2, x4 and again x3, 

x2, x4 etc.) this difference will not appear. 

Directions (Ex. 18-22): In each of the following questions, a 

munber series is established if the position* of rivo out of the five 
marked numbers are intere ha nged. The position of the first un- 
marked number remains the same and it is Ihe bcglnnlng of the 
series. The earlier ol'the two marked numbers whose posltlons are 
intere li angcd is the answer. For exnmple, if an interchaneof number 
of market! l V and the nutnber market! ‘4’ is required to establish 
thè series, your answer is 6 \\ If it is not nccessary to interchange the 
position of the numbers to establish tlie series, give 5 as your answer. 
Rcmember that when the series is established, the numbers change 
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from left to right (i.c. from tlie un market! number to thè last market! i 
number) in a specifìc order. 

Ex. 18:17 16 15 13 7 17 

0) (2) P) (4) (5) 

Soln: 5; The series is: -Of, -H, -2!, *3!.... 

Ex. 19:2 1 195 9 40 4 \ 

(0 (2) (3) (4) (5) 

Soln: 2; The series is: x 1 - 1, x2 + 2, x3 - 3, x4 + 4.... : 

Replace (2) willi (4). ' 

Ex. 20: 16 15 29 343 86 1714 
(l) (2) (3) (4) (5) 

Soln: 3; The series is: xl -l 2 , x2 - l 2 , x3 - I 2 , x4 - l 2 ,.... 

Replace (3) witli (4). 

Ex. 21: 1728 1452 1526 1477 1607 1443 
(1> ( 2 ) 2 (3) ? <, 4) , (5) 

Soln: 1 ; The series is: -11, -9 * -7, -5 2 ,.... \ 

Replace (1) with (4). ■ 

Ex. 22: 1112 84 3 

O) (2) (3) 14) (5) 

Soln: 4, The series is: 1, 1 , l 3 ,2,2,2\ .... \ 

Replacc (4) with (5). i 

Questiona asked in Previous Years Exains 

BSRB Chcnnaì PO held on July 1998 

Dircctions (Q. 1-5): In each of tiie following questiona a number 
series is given. After thè series, below It, a number Is given followcd 
by (a)> (b), (c), (d) and (e). You have to complete thè series starting 
with thè given number following thè sequence for thè given series. 
Thcn answer thè questiona given below it 
1- 18 22 38 74 

121 (a) (b) (c) (d) (e) ! 

Which of thè following numbers will come in place of (c)? 

1) 141 2) 125 3)341 4) 177 5)241 

2. 4 7 24 93 , 

2 (a) (b) (c) (d) ;(e) 

Which of Ihc following numbers will come in place of (d)? 

1) 12 2)230 3)3 4)51 5)1205 


3. 4 2 2 3 

12 (a) (!» (c) (d) (e) 

Which of thè following numbers will come in place of (e)? 

1)45 2)6 3)9 4) 18 5) None of these 

4. 264 136 72 40 

488 (a) (b) <c) (d) (e) 

Which of thè following numbers will come in place of (a)? 

1) 128 2)248 3)38 4)23 5)68 

5. 2 17 121 729 

5 (a) (b) (c) (d) (e) 

Which of thè following numbers will come in place of (b)? 

1)289 2)41 3)17393 4) 1448 5)5796 

Solutions: 

1. 4; The series is +2 2 , M 2 , +6 2 . 

2. 2; The series is x2 - 1, x3 + 3, x4 - 3, x5 4 5 . 

3. 1 ; The scncs is x0.5, x I, x 1.5, x2. 

4. 2; The series is + 2 i- 4, + 2 + 4. 

5. 1; The series is x8 + 1, x7 +■ 2, x6 + 3 .... 

BSRB Mumbai PO held on Aprii 1998 

Direction* (Q. 1-5): In each of thè following questiona, a number 
series is given. After thè series, below it, a number is given followed 
by (a), (b), (c), (d) and (e). You have to complete thè series starting 
with thè given number following «thè sequence of thè given series. 
Then answer thè questions given below It. 

1. 11 15 38 126 

7 (a) (b) (c) (d) (e) 

Which of thè following will come in place of (c)? 

1) 102 2)30 .3)2140 4)80 5)424 

2. 2 3 8 27 

5 (a) (b) (c) (d) (e) 

Which of thè following will come in place of (e)7 
1) 184 2)6 3)925 ' 4)45 5) 14 

.3. 2 .3 9 40.5 

4 (a) (b) (c) (d) (e) 

Which of thè following will come in place of (b)? 

1)486 2) 81 3)3645 4)18 ‘ 5)6 
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4. 12.28 64 140 

37 (a) (b) <c) (d) (c) 

Which of thè following will come in place of (e)? 

1)1412 2)164 3)6% 4)78 5)340 

5. 5 12 60 340 

7 (a) (b) (c) (d) (e) 

Which of the following will come in place of (d)? 

1)172 - 2)5044 3)1012 

4)20164 5)28 

Solutions: 

1.1; The series is-xl -1-4, *2+ 8, x3 + 12 ..ì. 

2. 3; The series is x 1 + I, x2 -I 2, x3 + 3,. 

3. 4; The series is x 1.5, x3, x4.5,. 

4. 1; The series is x2 + 4, x2 + 8, x2 + 12,. 

5. 2; The series is: x8 - 28, x7 - 24, x6 - 20,. 

SBT PO held on 14th February, 1999 

Dlrections (Q. 1-5): One number is wrong in each ofthenumb 
series given in eadvof thè following questions. You ha ve to identif; 
that number and assuming that a new series starts with that mimb 
following thè sane logie as in thè given series, which of thè numbe 
given in (1), (2), (3), (4) and (5) given below each series will be th 
third number in thè new series? 


1 . 

3 5 

12 38 

154 .914 

4634 

•i 

f 


1) 1636 


2) 1222 


3) 1834 


4)3312 


5) 1488 


4 

2, 

3 4 

10 34 

136 685 

1446 



1)22 

2)276 

3)72 

4)1374 

5) 12 

3. 

214 18 

162 62 

143 90 

106 



1) -34 

2) 110 

3) 10 

4)91 

5)38 

4. 

160 SQ 

120 180 1050 

4725 

25987.5 


1)60 


2)90 


3) 3564 | 


4) 787.5 


5) 135 



5.2 

3 7 

13 26 

47 78 


1 


1)11 

2). .13 

3)15 

4)18 

5)20 ì 


Solutions: 

1.3; fheseries iax 1 + 2, x 2-1-2, x 3+2, x 4 + 2, x 5 + 2, x 6 + 2. 914 
is incorrect. It should be 772. The new series begins with 914. 


2. 3; The series is x 1 + 1, x 2 + 2, x 3 + 3, x 4 + 4, x 5 + 5, x 6 + ó. 34 

should be 33 and (hus thè new series starts with 34. 

3. 4; The series is -(14) 2 , + (I2) 2 , -(IO) 2 , +(8) 2 , -( 6) 2 and so on.143 is 

incorrect 

4 5; The series is x ^ ,x |, x f * * \ * f »* y- 180 is incorrect. 

5. 1; The series is +ì 2 - 0, +2 2 - 1, +3 2 -2, +4 2 - 3, +5 2 -4, + 6 2 - 5. 

Thus, 7 is the wrong number. 

BSRB Baroda PO held on 21 st March, 1999 

Directions (Q. 1-5): In eacli of the questions given below there 
is a mathematica! series. After the series a number is belng given 
followed by a, b, c, d aud e. You have to create auother series after 
understanding the sequence of the given series yhich starts with the 
given number. Then answer the questions given below. 

1. 1 9 65 393 

2 (a) (b) (c) (d) (e) 

Out of the following numbers which would come in the place of c? 
1)490 2) 853 3)731 4)729 5) None of thesc 

2. 8 8 12 24 

36 (a) (b) (c) (d) (e) 

Out of the following numbers which would come in thè place of e > 
1)810 2)36 3)54 4) 108 S) None of these 

3. 424 208 100 46 

«* ^ (a) (b) (c) (d) (c) 

What number would come in the place of b? 

1)20 2)440 3)216 4)56 5) None of these 

4. 4 5 9.75 23.5 

7 (a) (b) (c) (d) (e) 

What number would come in the place of d? 

. 1)32.5 2)271.5 3)8 4) 14.25 5) None of these 

5. 5 294 69 238 

13 (a) (b) (c) (d) (e) 

Which of the following numbers would come in the place of e? 

1)246 2)206 3) 125 4)302 5) None of these 

Solutions: 

I - 4; The series is x 8 + 1, x 7 + 2, x 6 + 3. 

/. a = 2x8 + 1 = 17,b = 17 x 7 + 2 = 121, e= 121 x 6+3-729 
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2. 1; The series is x 1, x 1.5, x 2 j 

a = 36 x 1 = 36, b = 36 x 1.5 = 54, c = 54 x 2 = 108, d = 108 x 2.j 
" 270 and e = 270 x 3 = 810 j 

3. 3; The series is -5- 2 - 4 .. a = 888 2 - 4 

= 440 and b = 440 + 2 - 4 - 216 

4.5; The series v is x 1 +1, x 1.5 + 2.25, x 2 + 4, x2.5 + 6.25, x 3 + 9,.... . 
a = 7 x 1 + 1 - 8,b-8 x 1.5 + 2.25 = 14.25, c= 14.25 x 2 +4 = 
32.5 and d = 32.5 x 2.5 + 6.25 - 81.25 + 6.25 = 87.5 
5. 2; The series is +{17) 2 , -(15) 2 , +{13) 2 , -(1l) 2 , +(9) 2 ,.... 

c = 13+ (238-5 =) 233 = 246, d = 246-(11) 2 = 246-121 = 12 
and e = 125 +(9) 2 = 125 + 81 - 206 

BSRB Bangalore PO beld on 7th March, 1999 i 

Directìons (1-5): lu each of tlie following questlons, a mimbe 
series is given. Only one number Is wrong in thi$ series. Find out tha 
wrong number, and taking this wrong number as thè first terni o 
thè second series formed, following thè sanie logie, find out th 
fourtb term of thè second series. ■ 1 

1. 8 4 4 6 12 28 90 3 

1) 18" 2)42 3)21 4)24 5) None of these | 

2. 17 17.25 18.25 20.75 24.5 30.75 1 

1)23.25 2)24.25 3)24.5 4)24.75 5) None of these 

3. 438 487 447 476 460 469 j 

1)485 2)425 3)475 4)496 5) None of these 

4. 2 7 18 45 99 209 431 

1) 172 2) 171 3) 174 4) 175 5) None of these 

5. 6 8 10 42 146 770 4578 

1)868 2)8872 3)858 4)882 5) None of these 

Solution*: 

1. 3; The series is x^, xl, xl^-, x2, x2y, x3. So 28 is wrong. The fleS! 

series begins with 28. ! 

2.2; The series is based on thè following pattern: 

17+ (0.25 x l 2 40.25 = 17.25,17.25 + (0.25 x2 2 =) 1 = 18.25,18.2$ 
+ (0.25 x 3 2 =) 2.25 - 20,5, 20.5 + (0.25 x 4 2 =) 4 = 24.3 and 24.5 4 
(0.25 x5 2 =) 6.25 = 30.75. j 


So, starting with thè wrong no. 20.75, we get thè reqd fourth no. - 
20.75 + (0.25 + 1 + 2.25) = 24.25 

3. 1; The series is +7 2 , -6 2 , +5 2 -4 2 , +3 2 ,.... 

4. 5; The series is x2 + 3, x2 + 5, x2 + 7, x2 + 9,.... 

5. 4; The series is based on thè following pattern: 

6x 1 + 1 x2 = 8, 8x2-2x3 = 10, 10x3 + 3x4 = 42,42 x4-4x 
5 (= 37 x 4)- 148, 148 x 5 + 5 x 6 (= 154 x 5) = 770, 770 x 6 - 6(= 
763x6) = 4578 

Starting with thè wrong no. 146, we get thè second no. = 146 x 1 + 1 
x 2 = 148, third n. = 148 x 2 - 2 x 3 = 145 x 2 = 290 and thè reqd fourth 
no. = 290 x 3 + 3 x 4 = 294 x 3 = 882 

SBI Associates PO held on 18th Jnly, 1999 

Directìons (Q. 1-5): In each of thè fnlìowing questiona a number 
jeries is given. Only one number is wrong in each series. Find out 
that wrong number, and taking this wrong number as thè first term 
of thè second series fornied following thè same logie, find out thè 
third term of thè second series. 

1. 1 2 8 21 88 445 


1) 24.5 2) 25 

3)25.5 4)25 

5) None of these 

2. 6 7 18 63 265 1365 

1)530 2)534 

3) 526 4) 562 

5) None of these 

3.7 23 58 127 269 555 

1)263 2)261 

3)299 4)286 

5) None of these 

4. 5 4 9 18 57 168 

1)12 

2)25 

3) 20 

4)18 

5) None of these 

5. 2 7 28 146 877 6140 

1)242 

2) 246 

3)252 

4)341 

5) None of these 

Solutions: 


1.5; The series is xl + 1, x2 + 2, x3 + 3,.... So 8 is wrong. Beginning with 
8 wc get 20 as third term. 

2. 5; The series is x 1 + l 2 , x2 + 2 2 , x3 + 3 2 .... So 265 is wrong. 

3. 2; The series is x2 + 9, x2 + 11, x2 + 13 .... So 58 is wrong. 

4. 4; The series is xl - 1, x2 + 2, x2 ~ 2, x3 + 3,.... So 9 is wrong. 

5. 4; The series is x3 + I, x4 + ], x5 + 1,.... So 28'is wrong, 
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BSRB Guwahati PO beiti un 8th August, 1999 

Directions (Q. 1-5): In each ai’thè following questions a number 
series is given. Afler thè series, a number is given follimeli by (a), 
(b), (c), (d) and (e). You bave to complete thè series startiiig witli thè 
number given followlng lite sequencc of thè given series. Theu 
answer thè question given below it. 

1. 9 19.5 41 84.5 

12 («.) (b) (c) (d) (e) 

Which of thè following numbers will conio in place of (c)? 

1) 111.5 2) 118.5 3) 108.25 

4) 106.75 5) None of these 

2. 4 5 22 201 

7 (a) (b) (c) (d) (e) 

Which of thè following numbers will come in piace of (d)? 

1)4948 2)4840 3)4048 

4) 4984 5) None oftìiese 

3. 5 5.25 11.5 36.75 

3 (a) (b) (c) (d) (e) 

Which of lhc following numbers will come in place of (c)? 

1)34.75 2)24.75 3)24.5 

4) 34.5 5) None of these 

4. 38 19 28.5 71.25 

18 (a) (b) (c) (d) (e) 

Which of thè following numbers will come in place of (d)7 
1) 118.75 2)118.25 3) 108.25 

4) 118.125 5) None of these 

5. 25 146 65 114 

39 (a) (b) (c) (d) (e) 

Which of (he following numbers will come in place of (e)? 

1)122 2) 119 3)112 4)94 5) None of these 

Solutions: | 

1. 5; The series is x 2 + 1.5, x 2 + 2, x 2 + 2.5 .... f 

So, 108.5 should come in place of (c). 

2. 1; The series is x l 2 + 1, x 2 J + 2. x 3 2 + 3. x 4 2 + 4.So 4948^. 

should come in piace of (d). -j» 

3.2; The series Is x 1+ 0.25 x 1, x 2 0.25 x 4, x 3 + 0.25 x 9.So 24.75* 

should come hi place of (c). * 


4.4; The series is x 0.5, x 1.5, x 2.5.So 118.125 should come in place 

oT(d>. 

5.3; The series is 11 2 , -9 2 ,4- 7 2 -5 2 ,.So 112 should come in place of (e). 

BSRB Mumbai PO held on 2Stli July, 1999 

Directions (Q. 1-5): In each of thè following questions a number 
series is givett. A number in lhc series is suppresscd by letter ‘A*. 
You bave to tìnti out thè number in tlie place of l A T and use tliis 
number to fìnti out tlie valile in Ih e place of thè questiou mark in thè 

et] ii ali un following (hi* series. 

1.36 216 64.8 388.8 A 699.84 209.952 
A + 36 - ? 


1)61.39 2)0.324 3)3.24 

2.42 62 92 132 A 242 312 
A-M4 = ?x 14 


3.4 7 12 19 28 A 52 
A 2 - 4 = 7 

1) 1365 2) 1353 3) 1505 

4. 18 24 A 51 72 98 129 
A 3 4 

A vr- 


4)6.139 


4) 1435 5) 1517 




1)12 2) llff 

,33_9_ 9 27 27 a 
8 4 16 8 32 16 

VA =? 

3 


Solutions: 

1. 3; The series is x 6 and x ^ altemaiely. So, 116.64 will come in place 

of A. 116.64: 36 = 3.24 

2. 2; The series is 1*20, -i 30, H 40.So 182 will come in place of A. 
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3. 5; The series is +3, +5, +7, +9 .... So 39 will come in place of A. 

? = 39 -4 = 1517 

4. 1 ; The series is-K», +11, +16, +21 .... So 35 will come in place of A. 

? -35 x | x j - 12 

3 81 

5. 5; The series is x 2 and x - alternatela So — will come in place of| 

a- ?=#4 * 

64 8 , 

j 

BSRJB Calcutta PO field on 4th July, 1999 f 

Directious (Q. 1-5): In each of llie following questiona a number' 
series is given. After thè series, a mimber is given followed by (a), : 
(•>), (c), (d) and (e). You have to complete thè series sfartlng with thfl 
n u m ber given, following thè sequen ce of thè given s erìes. 

1. 15 16 25 50 

189 (a) (b) (c) (d) (e) 

Which of thè following numbers wiJJ coinè in place of (e)? 

1)354 2)273 3)394 4)426 5) None of these 

2. 6 3.5 4.5 8.25 

40 (a) (b) (c) (d) (e) 

Which of thè following numbers will come in place of (c)? 

1)20.5 2)21.5 3)33.75 4)69.5 5) None of these 

3- 9 10 22 69 

5 (a) (b) (») (d) (e) 

Which of thè following numbers will come in placo of (b)? 

1)15 2)28 3)14 4)45 5) None of these 

4. 2 10 27 60 


4. 1; The series is x 2 + 6, x 2 + 7, x 2 + 6 .... 

5. 4; The series is +(12) 2 , -(IO) 2 , +(8) 2 , (6) 2 . 

BSRB Delhi PO lield on Ist August, 1999 

Directions (Q. 1-5): Iti cach of thè following questione a number 
series is given. A number in thè series is suppressed by letter *A\ 
You have to find out thè number in thè place of ‘A’ and thè use this 
numberto find out thè vaine iu thè place of thequestion mark in thè 
equation following thè series. 

1.6 7 11 20 36 61 A 12%of2A = ? 

1)21.60 2)23.28 3)23.04 4)22.56 5)23 52 

2. 168 A 167 151 166 152 165 

75% of A * ? 

I) 112.5 2) 120.0 3) 123.0 4) 111.75 5) 113.25 

3. 18 6 A | il-- 2 . 

3 9 27 81 

A + 2 - 1 —? 


12% of 2A = ? 

4) 22.56 5) 23.52 


4) 111.75 5) 113.25 


4.26 52 104 208 A 832 1664 
VA-4 ? 

1)19 2)20.29 3)23.28 4)19.62 

5.6 8.5 7 9.5 A 10.5 9 

A 2 x 2A -r- 3A = ? 

1) 1485 2)3645 3)2560 4) 104* 

Solutions: 

I. 2; The series is: +1 2 , +2 2 , +3 2 , +4 2 ,.... 

• - A = 61 + 36 = 97 /. 12% of 2A = 23.28 


4) 1048 5) 4120 


5 (a) (b) (c) (d) (e) 

Which of thè following numbers will come in place of (b)? 

1) 39 2) 13 3) 34 4) 38 5) None of these 

5. 5 149 49 113 

146 (a) (b) (c) (d) (c) 

Which of thè following numbers will come in place nf (d)? 

1)290 2)234 3)254 4)218 5) None of these 

Solutions: 

1. 1; The series is -H 2 , m-3 2 , +5 2 , +7 2 . 

2. 3; The series is x 0.5 -f- 0.5, x 1 + 1, x 1.5 + 1.5, x 2 +2... 

3. 3; The serica is x 1 + 1, x 2 *i- 2, x 3 + 3 .... 


| 2 - !; 3T1C series is -1 sublracted in lst term gives ihird lerm and +1 added 

m second term gives fourth term and so on. 

A = 151 - 1 - 150 .-. 75% of A- 112.50 
3. 3; The series is *3 in cach temi. 

.. A = 6 - 3 = 2 .-. A-:-2 - 1 — 2 -r- 2 - I = 0 
{ 4. 5; The series is x2 in cach term. 

| .\A-416 .-. Va - 4 Z -~V416 -76 - V4Ò0 = 20 

f 5. 4; The sene* is: +1 added to 1 st term gives third, and +1 is added to 2nd 
! term gives fourlh, and so on. 

j •*- A - 7 i-1 - 8 . . A 2 x 2A + 3A = 2A 3 + 3A 
fi =-2 x 8 3 + 3 x8- 1048 
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BSRB Hyderabad PO lield on 291 h August, 1999 

Directions (Q. 1-5): In cachof thè tollowing questiona, * number 
series is given in whidi mie number is wrong. You havc to find ouf 


l) 78.73 2) 87.00 

4) 172.80 5) None ofthese 

4.220 182 146 114 84 58 P 


flint number and bave to follow tlie new series 

wliich will be started 

1» x • r ? • - ? 


by tliat tmiitber. By fullowìng this, whldl will be thè Ihird number 
of thè new series? 

1.1 2 6 33 148 765 4626 

V256 

1)2{ 2)2 3)2^ 

«4 

1)46 2) 124 3) 18 

2.2 9 5 36 125 648 3861 

4) 82 

5) None of Illese 

5.25 37 51 67 85 P 127 

20% of (P x Vó25 ) — ? 


1)12 2)11 3)75 

3. 3 4 12 45 190 1005 6066 

4) 72 

5) None ofthesc 

1) 625 2) 550 3) 450 

Solutions: 

4)525 

1)98 2)96 3)384 

4 6 10,5 23 59.5 183 644 2580 

4)386 

5) None of these 

1. 3; The series is -2, -4, -8, -16,... 
So, P = 186 - 4 ^ 182 


1)183.5 2)182.5 3)183 

5.2 7 19 43 99 209 431 

4)182 

5) None of these 

? - VP - 13 = V182 - 13 = 13 
2. 5; The series is x 1.5, + 2, x 1.5. 

,... 

1)181 2) 183 3)87 

Solutions: 

4)85 

5) None ofthese 

3. 2; The series is +2- in each terni 


1. 3, The series is x 1 + l 2 , x2 + 2 2 , x 

3 + 3", x4 + 4 Z .... 

4. 1 ; The series is -38, -36, -32, -30, 

26, -24 


3) 98.83 


5) None of these 


5) None of ihcse 


2. 5;Ans-"l3.T!iesenesisxl ì*7,x2-II,*3 + 15,. 

3.4; The series is x 1 + l 2 , x2 + 2 2 , x3 + 3 2 , x4 i 4 2 . 

4. 1; The series is x 1.5 + 1.5, x2 + 2, x2.5 + 2.5, x3 + 3 .... 

5. 2: The series is x2 ^ 3, x2 + 5, x2 i 7, x2 - 9 .... 

NABARD lield on 18th July, 1999 

Directions <Q. 1-5): In cadi »f thè folhming question a number 
series is given. A number in thè series is suppressed by k P' mark. 
First you bave to find oul thè number in thè place of thè ‘P’ mark 
and use tliis number tu fimi out thè answer of lite question follo wing 
thè series. 

1. 188 186 P 174 158 126 


5. 4; The series is +12, +14, 116, i 18 ... 

BSRB Ohennai PO hcld on 30th Janiiary, 2000 

Directions (Q. 1-5): In cachof thefollowìngqucstitms a number 
series is given. A number is given after thè series and then (a), (h), 
(c), (d) and (e) are given. Accordlng to thè given series, you ha ve t© 
form h new series wliich begins with thè given number, and then 
answer thè question asked. 

1. 6 3.0 4.5 2.25 

40 (a) (b) (c) (d) (e) 

Whieh ol’thc foJlowmg numidi s will come in place of (c)? 

1) 20.5 2) 21.5 3) 33.75 4) 69.5 5) 15 


VF-13"? 

1) 14.03 2) 14.10 3) 13.00 4) 13.67 5) None of these 

2.3.2 4.8 2.4 3.6 P2.7 

0.06% of 54 + P = '? 

1)0.18 2) J .62 3) 0.62 4) 18.0 5) 0.018 

3.4 4 «T f 13v 15? 

j 3 3 3 

30%of(P 2 +13 2 ) = ? 


5 9 26 90 

13 (a) (b) («) (d). (c) 

Wliich of thè fbllowing numbers will come in place ol (e)? 

1)2880 2)2292 3) 1716 4)3432 5) None of these 

4 9 25 103 

3 (a) (b) (c) <d) (c) 

Whicli of thè fbllowing numbers will come in placo of (c)? 

1)391 2)81 3)91 4)79 5) None of these 
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4, 6 10 32 126 

2 (a) (b) (c) (d) (e) 

Which of thè following numbers will come in place of (a)) 

*)4 2)6 3)2 4)3 5) None of these 

5. 1260 628 312 154 

788 (a) (b) (c) (d) (e) 

Which of thè following numbers will come in place of (d)? 

1) 194 2)45.5 3)48 4)72.5 5) None of these , 

Solutions; 

1. 5; The series is + 2, x 1.5. 

2.5; Ans = 2860. The series is xl + 4, x2 + 8, x3 + 12,.,. 

3. 4; The series is x2 + 1, x3 - 2, x4 + 3, x4 + 3, x5 - 4 ... 

4. 3; The series is x2 - 2, x3 + 2, x4 - 2, x6 + 2 

5. 2; The series is -r 2 - 2 in each steps. 


Data Suffìciency 

Introduction 

Data suffìciency has recently become a favourite question for 
many of thè recent examinations. In this type of questions., usually a 
question is given followed by two or three statements. These two orthree 
statements conlain data or some pieces of information using which thè 
question can possibly be solved. You are required lo judge whether thè 
data given is sufficient to answer thè question or not. 

An analysis 

Data suffìciency questions are not new topica in themselves. 
They may be covering any of thè topics already covered; for example : 
percentage, time and work, algebra, time and distance eie. Hence you 
should treat these questions as old-type only. Only these questions are 
asked in a different pattern and not thè conventional pattern. 

Suggested steps 

When you are attempting a question of data suffìciency you 
should follow a systematic approach as laid down below. This approach 
being a systematic one, will save your time. Also in case you are stuck 
up at any point, it will help your chances of guessing a correct answer 
because it narrows down thè possible answers from 5 to 3 or 2. 

To understand this approach let us tirsi look at thè way in which 
such questions are usually asked : 

Two Statements Data Suffìciency 

Directions : The questions below consistof a question followed by two 
statements labelled as (1) and (2). You bave to decide if these statements 
are sufficient to answer thè question. Give answer: 

(A) if statement (l) alone is sufficient to answer thè question but 
statement (2) alone is noi sufficient to answer thè question. 

(B) if statement (2) alone is sufficient to answer thè question but 
statement (1) alone is not sufficient to answer thè question. 

(C) if you can get thè answer from (1) and (2) together although neither 
statement by itself suffices. 

(D) if statement (I) alone is sufficient and statement (2), too, alone is 

sufficient. 

(H) if you cannot get thè answer fròm statements (1) and (2) together but 
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siili more data are needed. 

By looking al this format of the question we would suggest ; 
to try Ihe tirsi statement [labclled (1)] and.see if this statement- 
sufficient. There are two possible outeomes : either the statement 
be sufficient or it will not be sufficient. If thè former is tme then citi 
A or D is the corrcct answer and if the latter be tme then either B oi 
or H is the corrcct answer. Thus we bave narrovved down the numbi 
possible answers from 5 to 2 or 3. Similarly this procedure can^ 
continuod with the second statement. The complete step-by-step g 
proach is explained by thè following dìagram. 

The step-by-step approach outlined here will be sufficient 
you to lead to correct answers quickly. Ilowever there are some ai 
tional faets which you should keep in mind to have a stili quid 
approach. Thcsepoints are discussed below in the following sectiorLj 


First check slalement (1) 

Is.it sufficient? 



Note: If thè sequence otahoices (A, B, C, D, E) gì veti in the direction 
is difì’erent then you should changc your answer accordingly. 
Sometimcs.... 

Some Important Addi tional Points 

(1) If a question involves two unknowns then (i) two (ii) distinct 
equations are required for it. If this condition is fiilfilled Ihen C is Ihe 
answer; otherwise E is the answer. No other answers are possible. See 
thè following cxamples 
Ex 1. What is the vaiue of x. ? 

(1) x + y= 15 

(2) 3x- y ® 1 

Soln : Since (wo unknowns are there and two distinct equations are 
given, the correct answer is C. 

Ex 2. What is the volume of a reotangular box R ? 

(1) The total aurface area of R is 12 square metres. 

(2) The height of R is 50 cms. 

Soln : The volume of a rectangular box is given by volume 

= Jenglh x breadth x height. This involves three unknowns. Two 
pieces of information will nevcr be sufficient for such a question. 
Answer is E. 

Ex 3. What is Ihe first term in a sequence of numbens ? 

(1) The third term is 12. 

(2) ÌTie second temi is Iwicc the first and the third term is three 
times Ihe second. 

Soln : To get the exact value of any temi of a sequence we need to know 
at least two things: one, the exact value ofany other terni and two, 
the relation between tbat term and the required term. Since both 
are given, the answer is C. The sequence is 2,4, 12, .... 

Ex 4. What is the value of a two-digit number ? 

(1) The sum of the two digits is 4. 

(2) The diffcrence between the two digits is 2. 

Soln : A two-digit number has two digits, both unknown. To find the • 
number we nced to find thè two digits which is possible only if 
two distinct equations are given. (1) and (2) provide two distinct 
equations. But the two unknowns give you two answers. The 
numbers may be either lOx + y or lOy + x, hence we can’t get the 
solution. Thus, the correct answer is E. In the abovecasfrthe two 
answers are 13 and 31. 
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Ex 5. If xy * 0 what is thè value of 

(1) x*2 

(2) y-8 


x a y 2 - (xy) 

*y 


2 


x 3 y 2 X 

So, answer is A. 

Ex 6. What is thè value of x + y ? 

(1) x-2y-5 

(2) x - 25 — 4xy - 4y 2 

Solo : The question ìnvolvcs two unknowns. But thc two equation s are 
noi di stincl. The sccond equation can be rearranged to x 2 - 4xy + 
4y = 25 which gets redueed (o (x - 2y) 2 = 5 2 or x - 2y « 5. 
Which is thc sanie as siatemeli! ( I), 

Hence thè answer will be E. 

Ex 7. Wliat is thè value of x ? 

(1) x-2y = 7 

(2) 4x - 28 = 8y. 

Soln : The second equation is thè sanie as thè first cquation. 

4x - 28 = 8y 
or, 4x - 8y = 28 

or, x - 2y = 7 (on dividing by 4). 

Hence, answer will be E. 

Some exceptions and modifieatioiis 

In some cases Ihe rule of two cquations being required for 
finding thè value of an expression is relaxed and only one cquation may 
give an answer (see Ex 8). In some other cases thè rule may be modified 
m a slight way (see Ex 9). 

Ex 8. What is thè value of (x - y) ? 

(1) x - y - y - x 

(2) (x-y)=(x 2 - y 2 ) 

Soln : The expression x - y invoivcs two unknowns. But thè first equation 
is sufficient. To see tlus, 

<* - y) - y - x - - (x - yj 

( x ;y)^-(x-y) or,2{x-y) =-0 

This implics that x-y-0. Silice a number is cqual to its negative 
in one and only one possible way, that is, if thc number is equa! 


to zero. Hence either A or D is thè answer. The sccond expression 
is not sullicicnl. Because, x - y = x 2 - y 2 = (x - y) (x + y) 

(x + y- l)(x-y) = 0 

This leads to two possibilities :x-y = Oorx + y- l. 

In this case thè value of (x - y) is not accurately detcrmincd. Hence 
A is thè answer. 

Ex 9. If y = 4 what is thè value of y - x ? 

(1) x = 4 (2)x + y-8 

Soln : This question asks aboul thè value of an expression y - x. This 
expression has two unknowns and hence we need two distinct 
cquations. Bui note that thè given question itself has an cquation: 
y — 4. Hence wc need only one more equation. Thus we should 
pick tip thè choioe: either statement by itself suflkes. Correct 
answer is D. 

If you remain careful of this point of number of unknowns and 
number of cquations you will bave a quick sailing tìuou gfa many 
of thè probi erro. Àlmost every one question out of thrcc are of 
ibis type. 

Some Questiona based on inequalìty 
Ex. 10 : Is x greater than y? 

(1) x is greater than 145. 

(2) y is greater than 140. 

Soln : Both thc statemene even logether are not enough to give thè 

answer. For instancc, x can be 146 and y can he 141 or 150. Thus 
wc can‘t say whelher x is greater than y or not. Hence our answer 
is E. 

Ex. 11 : Is x greater than y? 

(1) x - y = 25 (2)2x + y-9 

Soln : By thè lirst statement x is greater than y because x - y is a i-ve 
vaine. The second statement is not sufficient because x may bc 
greater or smaller than y. (Eind those values.) Therelòre, our 
answer is A. 

Ex. 12 : Is x greater than y? 

di x isa multiple ofy 



Soln : The first statement is not sufficient because thè multiple rtiay be 
a whole number or a fraction. But thè second statement clcarly 
shows that x > y. Thus our answer is B. 



656 


QUICKER MATHÌ 


Ex. 13 : ls x > y ? 

(1) x 2 -4x + 4 = 0 

(2) y 2 -6y + 12 = 2y-4 

Soli. : The r lrst statement ( x - 2 ) 2 = o :=> x - ? 

statement ( y - 4 ) 2 - 0 Jy = 4 SeC ° nd 

«ur-JJSr " eed b0,h Statemenls to "•* «y «sult Hencj 
Ex. « * l f » «1 b« intcgers, « a + b an odd numbef? 

Kfs: r w,th r h ° e,dp 

Based «n Mathematica! Chapters 

5 (inf pe , rcen l ofa " lhe marbl “ * a* bag werc b| a ck> 

gj 5" rah0 ofbl ** •«* wh.te marbles was3 4 
<^ lt> . rhere wcre 5 brown marbles in thè 

1!? r£ e Pnce ° f car A was reduce d by 10%. 

Sofn • Th, • PnC ?? f ' Car R was r ^*»ced by 8% 

thèpffccs.ThusanswerisE h ^tementssaysaboutj 

Ex. 1 7 : How many people heard my jokc ? < 

« » .o 4, 

S,.ln u N ° T heard tlw j° ke twice. 

■ »SS. 

Ex. 18 : Ts <y 2 an intoger? 

(1) « is a negative whole mimber. 
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Profìt percentage -- J?ro iÌL 


x 100 


(2) 4a 2 is an integer 
Solo : Siatemene (!) gives thè affirmative answer. 


, ( , , . Cl> (= SP - p ro fi!) 

As thè profu is already given, if either CP or SP is known piofit 
IFx 13-mT* m Ca " beob,ained So '^answeris(4). 

f As' 5 !' 88,n V S f rCcn ' ofSeema "ho sells tw 0 chairs? 

A. bhe sells one chair al 25% loss. 

B. 5he sells lhe olher chair al 25% gain. 

C. She has bought hcr two chairs for Rs 2760. 

1) All logetherare necessary 

2) All even together are not sufficient 

3) Only A and B together are sufficient 

4) Only C and A together are sufficient 

5) Any two statemene are sufficient 

|Soln: (C) gives the cosi priee of each chair, which j s ^0 = Rs 1380 

i+ZSOS: «f itìgPriC ° 0feach chair - bIc " ce - w »h thè 
’*J!Tg=g— 1 "" ‘ »'** *»> “ «* '«4- FM 

jS*rr3KB?““nr 

2) Only A and C together are sufficient 

3) All together are necessary 

2 “K and £ IOEe,her or A and c together aro sufficient 
5) All eventogetiter;are not sufficient 

S,a, r mem because " is *• all caies. I» 

' ,hp , t d , ' he ra,e of "Jtorwt we need the limo for which 

“'«s? 

a. Ultiercnce between tte interests is Rs 600. 
il. The two amounts are equal. 

C ' 2£r ÙB S u een ***** at 5% Com P™nd interest, the 
atflerence would have been Rs 7 1194 , 
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1) Only A and B logether are sufficient 

2) Only A and C logether are sufficient 

3) Any two statemene together are sufficient 

4) B and either A or C is sufficient 

5) All together are nccessary 

Soln: Any two staternents are sufficient. The answer is (3). 

Ex. 16: Two friends Sheela and Meena eamed profit in a business, 
out their shares. 

A. Sheela had invested her capitai for 9 months and Meena 
ycar. 

B. The ratio of their capitals was 4 : 3. 

C. The total profit was Rs 27500. 

1) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) All together are nccfcssary 

4) Either B or A and C together are sufficient 

5) All even together are not sufficient 
Solu: From (A) and (B), we have 

Ratio of profits = 9x 4: 12 x 3 = 36 : 36 - 1 : 1 


Ex. 18: A man can row a dislance of x km up thè stream in 3.5 hours. 
Findhis speed in stili water. 

A. He covers a distance of 84 km downstream in 6 hours 

B. He covers thè distance of x km downstream in 2.5 hours. 

C. The speed of the current is 2 kmph. 

1) Only B and C togelher are sufficient 

2) Only A and B together or A and C together are sufficient 

3) Any two staternents together are sufficient 

4) All together are necessary 

5) Either B alone or A and C together are sufficient 

Soln: Upslream speed = yy km/hr (given in the question) 


84 

Downstream speed “ — “14 kin/lir 


Now, wilh help of (C), shares of each of thern 


27500 


x 1 


1 + 1 

“Rs 13750 

Hcnce, the answer is (3). 

Ex. 17: What is the relative speed of two trains running in oppos 
directi ons? 

A. They take 15 seconda to cross cach other. 

B. The speed of one of the trains is 60 kmph. 

C. The total lèngth of the trains is 360 m. 

1 ) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) Only A and C together are sufficient 

4) Any two staternents together are necessary 

5) All together are necessary 

, Total length of the trains 

Solu: Relative speed = —-:—-:—:— 

Time taken to cross each other 

So, from A and C, we get the relative speed = yy- = 24 m/s 

Whereas froni A and B, or from B and C the relative speed cani 
be obtained. Answer is (3). 


(A) + (B) 

and also downstream speed - ^y 

Now,jj= 14 x = 2.5x 14 = 35km 
From the given Information, 

Upslream speed “^y- = yy = 10 km/hr 


Thus, bis speed in stili water = 


10 + 14 


= 12 km/hr 

x 

2.5 


(B) + (C) => His speed in stili water = yy + 2 - - 2 

“•h-ìj = 2+2 ' =4 


or, 


2.5 x 3.5 


x = 35 km. 


His speed in siili water “ yy + 2 = yy + 2=12 km/hr 

(A) + (C) His speed in stili water = y-2 - 14 - 2- 12 km/hr 
Hence answer is (3). 

Ex. 19: P works for 4 days and leaves the job. In how many days can F 
alone finish the entire work? 

A. Q finishes thè remaining work in 8 days. 

2 

B. P and Q together can finish the work in 6^ days. 
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C. The working cffìciency of Q is doublé ihat of P. 

1) Only B and C together are sufficient 

2) Only A and B together or A and C together are suftìcient 

3) Any Iwo statemene together are sufficient 

4) All together are necessary 

5) Either B alone or A and C together are sufficient 
Soln: Suppose P alone can finish Ihe work in x days. 

From A, we get P has worked Ibr 4 days and done - pari of thè 

X 

work. 

The remai ning work = 1 - ^ part of thè work (hai has been 
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13. Ifall thè three taps are opened simultaneously, thè tank is fillcd 
in 5 Itours 45 minutes. 

C. 1 ap R drains thè filled tank in 15 hours 20 minutes. 

1) Only A and B together are su Ilicient 

2) Only either A and B together or A and C together are sufficient 

3) All thè three together are necessaiy 

4) Any two statcnicnts aie sufficient 

5) Only either A and 13 togelhet or B and C together are suftìcicnt 
Soln: With thè help of (A) and (13): 

Ali (he three lap3 opened simulatali co usly fili 12 + 10 - 6 = 16 It 
per minute 


dono by Q in 8 days So, Q alone can finish thè work in 

x - 4 

days. 

New, from (A) and (B). wc get, 

8x 

8-4 XX 2 

8x 6 3 

- T X 

x - 4 

So, x can be obtained. (Od solving, you will get x = 20.) 


From C, we get Q alone can finish thè work in ^ days. 

Now, from (A) and (C) 7 we get 
8x x 


Capacity ofthe tank - 16 x (5 x 60 i- 45) = 5520 It. 

With thè help of (A) and (C): 

Capa city of thè tank = 6 x (15 x 60 + 20) - 5520 It 

With tlie help of (B) and (C): 

let thè tap R drain out al thè rate of x lt per minute. 

Then, all thè three taps opened sinniltaneously fili 12 i-10 - x = 
22 - x liircs per minute. 

^Pacity of thè tank = (22 - x) (5 x 60 -»• 20) and so x can be 
obtained. 

Then subsii tuting (he value of x iti any onc of (he above cqualions, 
, thè capacity of ihe tank can be oblained. Thus, die answer is (4). 
f x. 21:1 o lind die total surtacc area of a hemjsphcre, we need which of 
thè l'ollowing informations? 


x - 4 2 

So, x can be obtained (x = 20). 
Now, from (B) and (C), we get 



So, x can be obtained (x = 20). Thus, thè ans\ver is 3. 

Ex. 20: A water tank has been filled with (wo filler taps P and Q and a 
drain pipe R. Tap P and Q fili at thè rate of 12 and 10 litro per 
minute respcctively. What is Ihe capacity ofthe tank? 

A. Tap R drains out at thè rate of 6 litres per minute. 


A. Curved surface area ofthe iiemisphere. 

B. Volume of thè hemisphere. 

C. Radius of thè hemisphere. 

1 ) Only C alone i.s sufficient 

2) Only B alone is sufficient 

3) Only either C alone or A and B together are sufficient 

4) Any onc of thè statements alone is sufficient 

5) Only either C or B is sufficient 

j Soln: fora hemisphere wehave, its curved surface area -27tr 2 sq. unite 
Total surtacc area = curved stiriate arca + area ofthe base 

= 2xr 2 + rer 2 = 3xr 2 sq. units and volume * yn r 3 cu. units. 

(C) gives thè value of r dircctly whcreas (A) and (13) give thè 
value ofr indi rectly. 
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Thus, we conclude that any one of thc statements is sufficient, 
i.e. answer is (4). ■ 

Ex. 22: lo find out thè area of thc shadcd portion of thè figure, whicl 
of thè given informations is needed? 

A. Circumfcrcncc of thè circle. 

B. The value of 0. Q 

C. The length of thè are PQR. ) 

1) Only A and B together are sufficient 
2} Only A and C together are sufficient 

3) Only A and either 13 or C are sufficient 

4) Any two of A, B and C are sufficient 

5) All together are necessary 

Soln: Area of thè shaded poition of thc figure - (arca of thè circle - 
nr 2 - area of thè sector PQRO. 


Area of thè sector PQRO = 


= — x r x are PQR 


(A) =* radius of thè circle 

So, from (A) and (B) or (A) and (C), thc required area can 
determined. 


From (B) and (C) and thè equation - 


= — x r x atc PQR 


The value of r can be obtained first; consequently thè area off 
sector PQRO; and finally thè reqd area can be obtained. 

Thus, we conclude that any two statements together are su Ilici 
So, thè answer is (4). 

Ex. 23: To find thc length of thè carpet which covers thè floor of- 
rectangular hall, which of thè following informations is neede 

A. The length of thè hall is 28 iti. 

B. The width of thc carpct is 2.5 m. 

C. The area of thè hall is 490 sq. m. 

1) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) Only A and C togeiher are sufficient 

4) Any two statements are sufficient 

5) All together are necessary 


Soln: Width of thè caipet is needed, which is given in statement (B). 
Now, we need thè arca of thè floor, which is given in statement 
(C). So, only B and C together are sufficient. Hcnee, thè answer 
is(2). 

Ex. 24: How inany ice cubes can be accommodated in a container? 

A. The length and breadth of thè container are 16 cm and 12 cm 
respcetively. 

B. The edge of thè ice cube is 2 cm. 

C. The container is 384 times heavier as compared to a single ice 
cube 

1) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) Any two statements are sufficient 

4) All together are necessary 

5) All even together are noi sufficient 

Soln: To get thc required number of ice cubes we need thè volume of 
die container as wcll as that of an ice cube. 

From (B), we bave, thè volume of an ice cube - (2 3 =) 8 cu. cm. 
Stili, as theie is no information regatding thè height of thè 
container, so thè volume of thè container and consequently thè 
no. of ice cubes cannot be dciermiued. So, answer is (5). 

EXERCTSES (B) 

(Asked in prevtous exams) 

1. A trader sold an article at Rs 625. To find out his profit percentagc 
which of thè following statements is/are necessary/sufficient? 

A. He gained Rs 600 by selling 8 such articles. 

B. The cost prjce of (he aiticle is Rs 545 and transportation cosi is Rs 
5 cach. 

1) Only A 2) Only B 

3) Both A and B are necessary/suffìcient 

4) Either A or B is sufficient 

5) Neither A nor B is sufficient 

2. Rohit got 700 marks in thè exatmnaiion. To find out his perccmageof 
marki, which of thè fol lowing information is/are necessaiy/sufficient? 

A. 1 le appeared in al] thè nine papers. 

B. 'Ihe highcsl marks obtained is 90 

C. The maximum marks for cach paper is 100. 

1) Only A is sufficient 2) Only C is sufficient 
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3) Only A and B together are sufficient 

4) Only A and C together are Sufficient 

5) All A, B and C are necessary 

3. Two friends eamed a profil in a business. To find oul Ihcir sharea 
which of tlie iollowing siatemene is/are ticcessary/sufilcicnl ? 

A. The total profit was Rs 25000. 

B. Rohan had invcsled his capitai for 1 year against Sohnn who had ! 

mvcsled for 8 mohtKs. 

C. The ratio of (hejp capitai was 2 : 3. 

1) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) Only B alone is sufficient 

4) All A, B and C together are necessary 

5) None of Ihese 

Direction* (Q. 4-8): Eacli of thè questioni below consists of a i 
question and two statements numbered T and li giveu below it. You 
bave to decide whether thè data provided in tlie statement* are 
sufficient to answer tlie question. Read both thè statements and 
Give answer 

1) if thè data in statement I alone are sufflclent to answer tho ' 
question, while thè data in statement II aitine are not suffl- i 
cient to answer the question. 

2) if the data in statement II alone are sufficient to answer thfl 

question, while thè data in statement 1 alone are not sufficient 
to answer the question. > . 

3) if the data either in statement I alone or in statement II alone ! 
are sufficient to answer thè question. 

4) if the data even in both the statements I and II together ar« 

not sufficient lo answer the question. ; 

5) if thè data in both thè statements 1 and II together art 

necessary lo answer the question. j 

4. Whal is the height of a triangle? 

I. The area of the triangle is 20 times its base. 

II. The penmeicr of the triangle is equal to the perjmeter of a squure 
of 10 cm side. 

5. Whal was thè cost price of the suitease purchased by Saniir? 

I. Samir got 20 per cent concession on ihe labelled price. 

II. Samir sold the suitease lòr Rs 2,000 \yitb 25 per cent profit on the 
labelled price. 
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6. What was thè speed of a ìunning train? 

I. The train crosses a signal post tn 6 seconda. 

II. The train crosses atiother train running in the opposite direction jn 

15 seconds. 

7. What percentage rate of simple interest per annitrii did Ashok pay to 
Sudhir? 1 

I. Ashok bonowed Rs 8,000 fram Sudhir. 

IL Ashok returned Rs 8,800 to Sudhir al ihe end of two years and 
settled the loan. 

8. Whal was ihe ratio between the ages of P and Q tour ycars ago? 

I. The ralio belween the preseli! ages of P and Q is 3 :4. 

II. The ralio between the present ages of Q and R is 4: 5. 

9. A traili crosses anoihcr train coming froni tlie opposite direction in 18 
sec. If Ihe length of thè traili is 100 m, then to lìnd out the speed of 
tlie train which of Ihc following slatements P, Q and R is suffi¬ 
ci ent/noccssary? 

P. Tilt* speed of the other train is 60 km/h. 

Q. The train passes a platform in 14 sec. 

R. l'he other train passes a Iclcgraph pole in 6 sec. 

I ) Only P and Q together are sufficient. 

2) Only Q and R together are sufficient. 

3) Only P and R together are sufficient. 

4) All I\ Q and R together are necessary. 

5) None of these 

Direction* (Q. 10-14): In each of thè following questions, tliere 
is a question follo wed by-two statements. You liave to decide if the 
inforniations given in the statements is/are sufficient to answer tlie 
questions. Ci ve answer 

1) if thè Information given in statement 1 alone is sufficient to 
answer thè question while informalo» given in 11 is not 
sufficient to answer the question. 

2) if the Information given in statement II alone is sufficient io 

answer tlie question while Ihc statement I is not sufficient to 

answer thè question. 

3) if either I alone or either II alone is sufficient to answer tlie 
question. 

4) ifbolh statement I and II are necessary lo answer Ihe question. 

5) if statements I and 11 even together are not sufficient to answer 
the question. 
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10. VVhat is thè pcrimeter of a semi-circle? 

I. The radi us of thè scnh-circle is 7 m. 

TE The area of thè semi-circlc is 154 era 2 . 

11. Area of a right-anglcd inangle is equal to tl)C arca of a rectangle. 
What is the lcngih of thè reclangle? 

I. The area of triangle is 100 irT. 

II. The base of triangle is equal to breadth of the rectangle. 

12. What will bc the difference of simplc intcresi and compound interest 
of a sum al the sanie rate of intcrcst after 3 yrs? 

I. The rate of interest per annum js 5%. 

II. The simplc interest for 3 years on (hai sum is Rs 750. 

13. Whai is the distance berween A and H? 

I. A scooterist covered the distance in half an hour. 

IL The initial speed of (he scooterist was 40 km/hr. 

14. Whai profit dici Roliit inulte if he sold the wateh l’or Rs 600? 

I. He bought the wateh at 20% discount. 

li. He sold the wateh at 5% higher than the marked price. 

15. Rs 16000 is divided among A, B and C. To find thè sharc of C which 
of the following mfoimation(s) is/are necessary/sulllcient? 

M. C gcls 4.5 times less than B. 

N. A gets 2 J times more than C. 

O. B gets Rs 4000 more than A. 

I ) Only M and N together are sufficiente 

2) Only M and O together are sufficient. 

3) Only N and O together are sufficient 

4) Ali M, N and O are necessary. 

5) Any two of the three are sufficient. 

16. A triangle lias hypotenuse measuring 42.42 cm. To find out its other 
sides which of the following Information(s) is/are suJDcicnl/neces- 
sary? 

A. It is a right angled triangle. 

13. Two of its sides are equal 
C. Hypotenuse is VI times its each side. 

1) Only A alone 2) Only 13 alone 3) Only C alone 

4) Fither C or B alone 5) None ol these 

17. P and Q worked together for 5 days. Then Q left thè work and the 
work was fi ni shed by P alone in 8 days. Ilow many days would Q 
alone Uike to finish the work if P had left? To answer thè question, 
Which of the following infonuatioii(s) is/are ncccssary/sufficient? 


A. P and Q together can do the work in 10 days. 

B P alone can do thè work in 16 days. 

1) Only A alone 2) Only B alone 

3) fither A or R alone 4) Both A and B together 

5) Both together are even not sufficient 

18. A product was sold al a prolìt of 15% after giving a discount of 20% 
on marked pncc. To find thè cosi price which or the following 
statcmenl(s) is/are neccssary/suflìcient? 

A. Tlie discount given is Rs 350. 

B. The marked price of the artici* is Rs 1750. 

1 ) Only A alone 2) Only 13 alone 

3) Both A and B together are necessary 

4) Either A or B alone is sufficient 

5) Neither A nor B «done is sufficient 

! 9. An amounl yiclds its | as simple interest for 4 ycats. To find out its 
Principal which of thè following statcmenl(s) is/are neccssary/sufli- 

ClCIlt? 

A. The rate of interest is 10%. 

B. The interest for 2 years isRs 450. 

1) Only A alone 2) Only B alone 3) Either A or B alone 

4) Boti» A and B together are necessary 

5) Neither A nor B alone is sufficient 

20. The ratio of the ages of Toni and Moni is 5 : 3. To find out the ratio 
of their ages after 5 years, which of the following is/are nccessaiy/suf- 
ficient? 

A) The sum of their ages is 48 years. 

B) The difference of their ages is 12 years. 

C) The ratio oflheir ages 6 years before was 2:1. 

1 ) Either A or C only 2) Either B or C only 

3) A, 13 and C together 4) Either A or 13 

5) Any one of thè three 

21. A scooter is sold Ibi Rs 15000. To find out the profit peroentage 
which of thè following infonnations is/are sufficiem/nccessary 

A) If it would bc sold at Rs 16,500 profit would be doublé, 
li) The cosr price was 15% less than the selling price. 

I ) Only A is sufiic ienl 2) Only B is sufficient 

3) Either A or B is sufficient 4) A and B together is necessary 

5) Neither A nor B is sufficient 
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22. lliewaUsof a room are (o be mounted with waìlpaper36 inches wide, 

A) The hcight of thè room is 14 ft. 

B) 1 he tota] urea of doors and Windows ts 56 sq. ft. 

C) The perimeter of thè room is 28 ft. 

I ) Only B and C together 

2) Only A and B together 

3) The three even together are not sufficient 

4) B and either A or C 

5) All are nccessaiy 

23/rhe area «fa rhombus .s ) 152 m 2 . To find o„l its side which of tl,e - 
tollowing is/are nceessary/sufficiem? 

A) One of its diagonal is 36 m. 

B) The other diagonal » 32 m. 

C) All thè four sides are oqual. 

1) A and B together are sufficient. 

2) Only A alone is sufficient, 

3) Only 13 alone is sufficient. 

4) Either A alone or B alone is sufficient. s 

5) All A, B and C are nccessary. •= 

24. In how ittBOjr days can Rajan finis], ihe rcniaining work? To gel die ? 

aiiswer which of thè following inlomiations is/are necessaiy/suffi- i 

A) Rajan and Suman together con finish thè work in 6 days. 

B) Suman alone can finish rhc work in 12 days. I 

C) Rajan and Suman worked together ibr 2 days. 

I ) Only A and tì are sufficient. J 

2) Only R and C are sufficient. -J 

3) Only A and C are sufficient. J 

4) All A, B and C are nccessary. i 

5) All together are even not sufficient. * 

2S. What is Ihe age ol'Ainil? To find oul hts age. Which of the following 

inlormations is nccessary/sufficicnt’ 

A) Aitili is half Ihe age of his faiher. 

B) His fiither is 25 yrs older than his brother 

Q 'Oyrs ago thè nrtio of his fathcr’s and his' brother-s age was 5 : 3. 

1) Only B and C are sufficient 

2) On]y A and C are sufficient 
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3) All A, B and C are neccssary 

4) Only B and C are sufficient 

5) Any two of thè three stalements are sufficient 

26. How much vote did the winner get in the eleo t ion if the total declorate 
was 6 lakh. To get the answer which of the following informations 
i s/are nccessary/sufficient? 

A) He got 250% more than his rivai. 

B) I le defeated his rivai by the margin of 1.5 lakh votes. 

1 C) Of thè 58% votes poli ed the runncr.got only 13%. 

() Only A and B together 

2) Only A and C together 

3) A, B and C together are necessary 

! 4 ) A and either B or C is sufficient 

5) Any two of the three stalements are sufficient 

27. Two fricnds started from two places to meet cach other. When and 
whcre will they come across each othef? To get the answer which of 
the following i s/a re necessaiy/sufficient? 

A) A started from Delhi ut 60 km/hour for Panipat at 9 am. 

B) 13 started for Delhi from Panipat at 10 am. 

C) Panipat is 200 km from Delhi. 

; 1 ) Only A and B together are sufficient. 

; 2) Only A and C together are sufficient. 

3) Only B and C together are sufficient. 

4) All A, B and C are neccssary. 

5) All together are even not sufficient. 

| 28. A hawker sclls 6 oranges for Rs 5. What percentagc of profit does 
he get? To gol the answer which of the following informations is/are 
nccessaiy/su ffic i ent? 

A) By selling at Rs 12 per dozen he would get 16% more. 

B) Ile bought the oranges at Rs 63 per hundred. 

1) Only A alone is sufficient 

2) Only B alone is sufficient 

3) Both A and B together alone are neccssaiy 

4) Either A or B alone is sufficient 

5) Neither A alone nor B alone is sufficient 

29. A goods tram X crosso* another traili Y in 28 sec. To find the lengtli 
of Y which ofthe following statements is/arc sufficient/necessary? 

A. Specd of X is 45 km/hr 

B. Length of X is 130 m 


i 
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C. Speed of Y is 54 km/hr 

1) Only A and B together are suffìcient 

2) Only B and C together are suffìcient 
3 ) A, B and C togciher are neecr.sary 
4) Only A and C togeilier are suffìcient 

_ 5) lh f ,hrec «W together are „ ot suffic.cnt 

°^ n ' h ' S ,f °. fa ‘tealer gets 6% p.olìt T„ e ct thc CP 

of thè followingstaie’nct,,a/are sufficient/necessak? 

A) ITic sale price (or thè cooler is 3690 

B) By selline it a. Rs 3795 he would gei onc-and-a-ha.f tin.es more 

1) Only A alone is suffìcient 

2) Only B alone is suffìcient 

3) A and B together are neccssery 

4) Rilher A alone or B alone is suffìcient 

5) A and B even together are noi suffìcient 

‘ A irader setls a bomogencous mixiurc of A and B ut thè rate of R« 

A) ^ te/are ra ^ W '*** ° fA> 

AJ He bought A ar ihe rate of Rs 20 per kg 
13) He bonghi B at (he rate of Rs 13 per kg 

1) Only A alone is suffìcient 

2) Only B alone is suffìcient 

3) Eithcr A alone or B alone is suffìcient 

4) A and B together are suffìcient 

5) A and B even together are not suffìcient 

32. Ram’sage is jofSliyam’s.TogelRam'sagewliichofthefoHowing 

sta t eni en J s s/a r « u ffìc i e» t/n ecessa r y? 

A) Ram is 6 years older than dopai. 

r! ir 1 ’? 80 n T° f Shys,,, ’ s ai,d òopal’sage was 3 ; 5. 

n ni 1 ,a,l r ° f,1,e aSCS ot Ra ' n a " d Shy-™ wm be l ; 2 

1 ) Only A and B together are suffìcient 

2) Only R and C together are suffìcient 

3) Only A and C together are suffìcient 
4J A, R and C logerher are nccessary 

5> b '" her C alone ur A ami B logether are suffìcient 
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33. A trapezium-sliaped field is having parallcl lincs in thè ratio of 5: 3. 
o ger thè vellicai distancc between thè line*, which of tlie following 
statemenfs ìs/are sufficient/necessary? 

A) The area of thè field is 532 m 2 . 

B) The suiti of panile] lines is 56 m. 

J) Only A alone is Suffìcient 

2) Only B alone is suffìcient 

3) A and B together are nceessaiy 

4) Eithcr A alone or B alone is suffìcient 

5) A and B together even together a re not suffìcient 

if T an Tu 6 * 15% ***“ niarked pricc and sold 

s aicm™,!? Tf- P crcen,1, « e prof “ wh ' ch Of'he following 
sratemcnls is. are suffìcient/necessaiy? 

A! The marked price of thè arride is R s 1500 

B , ** S , ell l nB ,' he ar " cle 81 Us 153 te would gei 12 % more, 

t; Only A alone is suffìcient 

2) Only B alone is suffìcient 

3) Eithcr A alone or B alone is suffìcient 

4) A and B together are nccessary 

5) Neirhcr A alone nor B alone is suffìcient 

f 0t l? 00 as dividend from a Cnai.ee co. Whal is the rate of 

A. Mahesh has 960 shorts of Rs 10 dcnom.nation. 

B. The dividend paid Jast year was 9.5% 

1) Only A is suffìcient 

2) Only B is suffìcient 

3) Eithcr A or B is suffìcient 

4j A and B together are nccessary 

5) A and 1) even logcthcr are noi suffìcient 

36 Tn b n°M r Ì1S 13 km T t,eam in4 ■ hra * Whal i5thc H**» Oflhe Slittili? 

C “ ° f f0Umvin * is/am ,„ffi’. 

A. The boaf goes downstream in 2 hrs. 

J3. The boar sails 6 km/hr in siili water. 

1) Only A alone is suffìcient 

2) Only B alone is suffieiem 

3) liilher A alone or B alone is suffìcient 

4) A and B togciher are nccessary 
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37.T?etfc„;^^ aren0tsuffici *», 

n n e i' C "! 1 mimber ofs «® is 48 
lì °" y * and B logoiicr art- sufficient 

3) Onlv n al" d C '° 8ether afe SulBcient 

aio , y ^ ° neiSSufficient 

^nS , ^Ì° neiasuCGcienl 

38, Aperson^enìfe imo “f ai ° neÌSsuffic '™< 
sufficicnt/necessaxy? h f hc fo| towing infbrmations is 

- ■ 

« ° f thBm ° n sim P' e *«« and to 

2 ^, iy £ 3ndB t0 8 ether ^ sufficient 

fs^sairsr 
^■-sasKra?— 

3.4 -w** « 

F rom slalemcnt.l ,f base = x Ureo arca =20x '• : 

height-^^^40 

5 5 F 5 £se? +«**.* may be in 

5, 5, From statement li, ’ *" n we Mn 1 8<* thè coirect va! Ue . 

Labelled price' = 2 000 x 10f> - 


657 


jOf) 

125 


Rs 1600 


Thu™ <2) mi * y * ivc 3,1 inte 8 cr or a figlio., 
i nus our answer js A. 

Ex. 19 r Are two triangles congruenti 

ni ^ Cy ? rC b ° lh ^ Hilateral triangles. 

rjpSHs^- 

E*. 20 : W tot are thè dimensiona ofa certain r«IL»l c- 
,J J? e P? rlmot f of ‘he rectangle is 14, 
o . , The Jla 8 onal of rhe rectangle is 5, 

*oin . Statement (I) gives ; 

2x + 2y = 14or, x + y =*7 
Statement (2) gives : x 2 + y 2 ^ 5 * 

Ex 21 henCe ' VC Can *“ 11,6 

Snlt, • tT ^ u 75 m l,nd ' and 76 in Sanskrit 

•ha. ìLmm? “ talte 1W0 P,PCS A andB 10 0r "P*y orili a tank 

}^r Acanfìi,the ^-' 2 —. 

r Bcan W "in 8 minutes. 

Sn?werr?~ 

M §^a3S a “ 

“ : aSSS£s 

kO " £h " l '“ f “ Ri “‘‘ì5|- I ««.H.' 1 ». 0 fd llin g 
““ “ R! 4 " .ÌS" * <*« ■«•»» 2 ). iU.* »« 

hoth thè staremmo answer 
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Ex. 24 ; How many lcbers can uvo lypisis complete one day? 

V) A working day consists of ó hours. ' 

fi) Eotir typists can typc 000 letrers in .1 days. 

«•SSS? ° f T k ' ng day 15 irrclevant “> solution. Only 

Fx 25 - Wfe e » anSWer ,he " ues, ‘ on - Our answer » B. 

25 v^ t n on-voting poptilation of a country** 

)!' °" ly ™ ,es 0ver 20 y « Of Hgc are permitted. ' 

~ . fu , C ?. l,nUy has a ,oral popuialion of 5362482 

' " ’ ThuZl !'" d ,he n r ber 0l ' n,a,es wh0 are over 20 yre ol'age 
I hus Ihc answer is H. 6 

„ .. EXERC'ISE (A) 

irections : Each oi thè fbllovving problema has a queslion and two 
“ d( 0 a " d (2) - liS0 ,he da,a iw» S ( 1) and 

s “ss. vtir ” »**» » ™ 

»«:=5£=:j=S£:5ssgs 
issa-»'*- ' 

(D) li statemene (I ) alone su {ficea and stalement (2) alone suffiecs- 

(E) if yon catuiot get thè answer frotn slalemcnts (I ) and (2) 
togefher, but need even more data. 

(I) What was Mr. Mohan’s income in 1990 ? 

S IkearSr '■ J8 ?’ 1989 and 1,90 Rs 50,000. 

<7\ <tn „ 2 , d 2 / “ more m 1989 than he eamed in 1988 

and Phvs^ h! ' 8 IC f S ‘ 0ne 0f thc out of Chemktty 

not PlScs o ma " y 50 Smden ' S are “*«Ch B n,i, h y but 

mi tu S,udi: " ,s are ,ak '"6 Cheirtisby and Physics. 

• travel fi-om Bm 7" & °' n A 10 B thal ‘ “ **■ to 

Sm A toC and SST£ ^ “ **“ 2 “> 

(4) Is a number divisible by 9 ? 

( 1 ) The number is divisible by 3. 

(2) The number is divisible by 27. • 
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(5) ls thè integer *K’ odd or even? 

(I) ScjuareofK is odd. 

I (2) 2K is even. 

j (6) What percentage is Y’s salary ofX’s salary ? 

(1) X’s salary is 80% of Z's salary. 

(2) Y’s salary is J20% of Z’s salary. 

(7) In a survey of 100 people, 70 pcople owned a T V. or a telcphone or 
both. If 30 pcople owned boti, a T.V. and a telephone, which group of 
surveyed pcople is larger; those wbo own a T.V. or those who own a 
telcphone? 

(1) 25 pcople own a television but do not own a telcphone. 

(2) 45 pcople own a telephone. 

(8) Tram Y lcaves N. Delhi at 1 a.m. and liavels east al a Constant speed 
of y m.p.h. Tram Z leaves N. Delhi at 2 a.m. and travels east at a Con¬ 
stant speed of z m.p.h. Which train will travel farther by 4 a.m 0 

0)y > z 

(2)y=1.2z 

(9) A sqiiare originally had sides with lenglh V. The length olThe side 

b y x ° /o M ll,e ^rea of thè square increase by more than 

(1) xisgreater than 5. 

(2) x is less than 10. 

(10) Ih ere aie 450 boxes to load on a truck. A and B working inde- 
pendently buiat thè same time take 30 minutes to load thè truck. How 
long should n take B working by himsclf to load thè truck ? 

(1) A loads twicc as many boxes as B. 

(2) A would take 45 minutes by himself. 

( 11) A worker is hiied for fivc days. He is paid Rs. 5 more for cadi dav 
of work than he was pard ior thepreceding day of work. What was thè 
total amount lie was pafd for thc five days of work ? 

.(1) Me had Iliade 50% of thè total by thc end of thè tlurd day. 

(2) He was paid twicc as much for thc last day as he was for thè 

first day. 

( 12) How far is il ftom town A lo town H ? Town C is 12 miles east of 
lown A. 

(1) Town C is south of town II. 

(2) It is 9 miles troni town B to lown C. 

(13) Mohan must work 15 hours to make in wages thè cost of a set of 
luggagc. How many mpees does thc set of luggagc cost ? 
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(1) Shyaitl musi work 12 hours to make in wagcs (he cosi ofthf ! 

set of luggagc. 3 ; 

(2) ShyanTs hourly wagc is 125% of Mohan’s hourly wages. 

(14) A cylindrical tank has a radius of 10 fect and ils height is 20 leet. 

How tnany gallona of a liquid can be stored in ihe tank ? 

0) A gallono flhe liquid occupiti about 0.13 cubie font of spaco, 
(2) The diameter of thè tank is 20 feet. 

<15) Two diflcrcnl holes, holc A and hole B, ardmade in the bottoni of 
a full water tank. If the water drains out through the holes, bow long 
will il lake to empty the tank? 

(1) If only hole A is pul in (he bottom, the tank will be empty in 

24 minute». 

(2) II'only hole B is pul in thè bottom, the tank will be empiy in 

42 mi nute s. 

(16) A ernie of oranges cosi» Rs. 25. What por ceni of thè cosi o fan 
orange is the selling price of an Orange ? 

(1) The oranges are soli! for Rs. 1.30 cadi. 

(2) Therc are 20 oranges in a orale 

(17) Ram and Sita are standing logether on a sunny day. Ram’s shadow 
is 3 metres long. Sita’s shadow is 2.5 metres long. How tali is Sita? 

(1) Ram is 2 moire» tali. 

(2) Ram is standing 0.75 rnetre away front Sita. 

( 18) In A PQR, what is the valile of x? 


(1) The sum of the two digits is 4. 

(2) The diflcrcncc bciween (he Lwo digits ìs 2. 

(23) la xy < 0 ? 

(l)xV<0 (2) xy 2 > 0 

(24) II*x = y 2 , what is the value of y - x ? 

(1) x = 4 (2) x + y = 2 

(25) How many mimites long is timo pcriod x ? 

(1) Time period x is 3 hours long. 

(2) Time period x slarts ai 11 p.m. and ends at 2 a.m. 

(26) Tftheprictf of potata» is 20 1* per kg, what is thè maximum number 
of pota toc s thai can be bough t for Re 1. 

(1) The prjce ofa bag of potalocs is Rs 2.80. 

(2) Thcrc are 15 to 18 potata» in every 5 kg. 

(27) A cciiain alloy contains only lead, cnpper and lin. How many 
poimds of tin are contained in 56 kg of the alloy? 


(1) By weight thè alloy is y lead and uupper. 


(2) By weight the alloy contams 6 parts lead and 5 parte coppcr. 

(28) If n is a positive integer, are n and 1 the only positive divisors of n? 

(1) nis less (han 14. 

(2) If n is do ubi ed, tlie result is less than 27. 


(29) Il <p is an operaiion, is thè value of b c grcatcr (lian 10? 



(1) PQ = PR 

(2) y = 40 

(19) Is x > y ? 

(1) Ó<X< 0.75 

(2) 0.25 < y < 1.0 

(20) What is thè area ofthe iriangle given bclow? 

(1) a 2 + 9 - 25 

(2) x — 90 / N! 

(21) Is x > y ? -7- 

(l)x 2 >y 2 (2)x-y>0 

(22) What is the value ofthe two-digit number x ? 


(1) X <■> y “ x 2 + y 2 for all x and y. 

(2) b m 3 and c = 2 

(30) If today (he pince of an item is Rs 3,600, what was the price of thè 
item exactly 2 ycars ago? 

(1) The price ofthe item increascd by 10% per year during rhis 


2-year period. 

(2) Today thè pricc is 1 21 limes ìts price exactly 2 ycars ago. 
(31) If x is an integer, what is the value of x? 


1 . I 

(l) 5^m 




(2) (x - 3) (x - 4) = 0 

(32) Is x 2 - y 2 a positive number? 

(1) (x - y) is a positive number. 

(2) (x + y) is a positive number. 

(33) If * is one ofthe operations — addition or mulliplication—-, which 
is it? 
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(1)0* 0-0 (2)0*1 — 1 
(34) Whal is (he annual interest which a bank wìll pay on a principal 
Rs 10,000? 

(])The interest is to be paid every six months. 

(2) The interest rate is 4% 


SOLUTION 

( 1) E. Using ( 1) we can find thè income for 1990 if we know thè incoms 
for 1988 and 1989, but (1) gives no more information about thè in- 
comes tor 1988 and 1989. If we also use (2) we can get thè incoine ir 
1989 if we know (he income for 1988. Therefore, both logcther are 
noi sufficient. ^ 




In thè figure, x denotes thè number taking Chemistry but not PhysicsJ 
and y denotes tlie number taking Physics bui not Chemistry. front 
(1) we know that x + 16 + y = 50; troni (2), x = y. To know thè value< 
of x or y, we need botli thè equations (1) and (2). Thus neitlier state¬ 
ment alone can be solved tor x> butbolh together are sufficient (and 
yieldx= 17). 

(3) A. Let x bc thè lime il takes lo travel trom A to B and lei y be thè 
time it takes to travel trom B (o A. We know that x + y = 4. (1) says 
is 25% more of y i.e. x «= 125% of y or, x - l.25y. So using (1) only 
wc can get thè value of x. Thus ( I) alone is sufficient. (2) alone is nót^ 
sufficient silice we need information about thè relation of x to y to 
solve thè problem and (2) says nothing about thè relation between x 
and y. 

(4) B. Statement (I) is not sufficiente since 12 is divisible by 3 but 12 iJ 
not divisible by 9. Statement (2) alone is sufficient, since if a number 
is divisible by 27 tben, becausc 27 - 9 x 3, thè number mustbe divjs-' 
ible by 9. 

(5) A. The square of an even integer is always even. So if square of Kit 
odd, K cannot be even. Therefore, K is odd and (1) alone is sufficienti] 
Statcmcni (2) alone is not sufficient, since 2K is even for every inte¬ 
ger K. 

(6) C. To get (he relation between thè saiarics of X and Y we need boti 


thè statements (1) and (2) at a time. Neither of thè statements gives 
the relation of X’s and Y’s salaries mdependcntly. 

(7) D. The people can bc divided inlo thiee distinct groups which do not 

overlap : 

X- people who own a T. V. but do noi own a telephone; 

Y= people wlio own both a T.V. and a telephone; 

Z= people who own a telephone but do not own a T.V. 

You are given that X + Y + Z - 70 and Y = 30. Since the groups you 
need to compare are those with a T.V. (i.c., those in X or Y) and 
thosc with a telephone (i.e., those in Y or Z), it is sufficient to know 
whether X or Z has more numbers. By the above equation, if you 
know X, then you can determinc Z, and vice versa. Statement (1) is 
sufficient, since it tells you how many people are in group X. State¬ 
ment (2) is sufficient, since it tells you how many people are in group 
Y or in group Z. Since therc are 30 people in Y, you can determine 
how many are in Z. 

(8) D. Since train Y travels for 3 hrs and traili Z travels for 2 hrs, the 
distancc irain Y travels is 3y, and (he distance tram Z travels is 2z. 
Both the statements say tliat y is larger than z. Hencc with tlie help of 
any of the statements you can get the answer. 

(9) A. Statement (1) alone is sufficient If x is equal to 5, then the arca 
incrcases by 10.25%. As the statement (1) says that x is greater than 
5, in Ihis case area increascd must be more than 10%. Statement (2) 
alone is not sufficient. As x is less than 10, it might be 1,2, 3 or 4. In 
tliat case arca cannot incrcase by more than 10%. 

(10) D. Statement (1) is sufficient since it implies that A loaded 300 
boxes in 30 minutes and B loaded 150 boxes in 30 minutes. So B should 
lake 90 minutes to load ihe 450 boxes by himsclf. 

Statement (2) is ateo sufficient since it implies A Ioads 10 boxes per 
minute; hcnce A loads 300 boxes in 30 minutes, and by ihe above 
argumcnt we can deduce that B will take 90 minutes to load all the 450 
boxes. 

(11) D. Lct x be tlie amount he was paid on the first day; then he was 
paid x+5, x+10, x+15 and x-i-20 for thè remaining days of work. The 
total amount he was paid is 5x+50. Thus if we find x, we can find thè 
total amount he was paid. Statement ( 1) is sufficient since after 3 days 
his total pay was 3x+l 5; that is equal to half of 5x+50. Thus we get 
(he value of x. Statement (2) is sufficient since he was paid x+20 on 
the last day and so x+20=2x which also gives the value of x. 

( 12) C. Statement (2) alone is insufficicnt since you need to know whai 
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direction town B is from town C. Statement (1) alone is insufficia 
you need to know how far it is fiora town B to town C. Ua,f 

n '.' J a ? d (2 Ì A ' B a " d C {on " a "Shl triangie with legs of 9 mi» 
.... * nd 12 milcs. Younced to finti thè hypotenuse. 

‘ (l| . a " d (2) °" ly 8ive relafio,,s between Mollati’* 

wagea and Shyam s wages and teli yot. thè cosi of thè set of legga 

valueof di Wa8eS - Sm “ ‘ here 15 '“fomiation abo Tt 

value of thè houriy wages in rupees, statements ( 1 ) and ( 2 ) 
are not sufficient. ’ 8 

(14) A , T ° , find '>ow many gallons the tenie will hold, we need lo calcola 
““ ,ank and lhc ” d 'vide Ibis by the volume ofonegail 
of thè liqtud. Therefore statement (1 ) alone is sufficient. Statement ( 
alo " e ,s ™ t »««*• «noe il gives no farti,et infonnatton abont the 
m;™? C °? , " 8,OS Ù alCmCn ' (1)holv Adrains 1/24 of the tank in 
SS* T h f e , n0 in,0mwu on abont B, statement ( 1 ) alone i 

, < ? l e S ' atement (2) alone ls 1,01 svieni. But I 

we use both thè statements, we get thal a certain pan of the tank I 

,,,, * " ed 0l " e , a , Ch m , ,nuIe furdier gives .he raqmred answer. 
(Ib) C. o know thè relation between the cosi and thè selline prices 
an orango we need both the informar,o„s, i.c. .he numberoforL, 
n a ci-ato and thè se ling price of an orange. Tire cost of an orange ca 
bc a ottcn with the Irelp ot statement (2). And the selling price of 
orange rs peen in statement (1). Henne both the statement* loge 
aie sufficient and noi independently. 

(l?) ( Ì , a !° ne is sufficient Sirice thè shadows are prop 

tional to their heights we ean get the height of Sita by thè law 
proporti onality. Statement (2) alone is not sufficient. Thedistanceth 
are apa, J does not S |ve u « «ny Information about their heights, 

( > 2i y y “ en * ’ PQ = PR; " ,Cref0rc ' itisan ***£ 

We know thal x + y + z ^ 180; 

or 7 x + 2y^I80. 

Now, to know the vaine of x, wc need the value of y. Which is «iv 
5 *?« 2- Henne we need both the sta,emonia, ” 

^ ^'^ e arly neither (1) n°r ( 2 } akjncis sufficient to detennine whether 
x > y Thus, thè answer must he C or E. Statement {1) and (2) iogether 

and v-nT '‘t u'” 'e a " SWer ,h ° qUCsrÌOn - Kor esam P ,e ' f 31 = « 6 
, ^ * y; . b nV f x = °' 6and y = 0.9, x < y, Therefore, we eun’t 

conclude thè rcsult. Thus, answer is E. 

(20) D; Statement ( 1 ) irnphes that a = 4. Thus, .he given triangie is a 
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3-4-5 right-angle triangie and so x = 90. Therefore, the area of the 
3x4 

triangie is . Statement. (2) also indicates that the triangie is a 

right-angle triangie and hence a - 4 and area = ip-. Thus our answer 
isD. 

(21) B; Statement (1) is not sufficient to determine whether x>ybecausc 
it does not imply anything about the signs of x and y. Fot example, if 
x - 3 and y = 2, x > y, but if x = -3 and y = 2, x < y. Statement (2) 
clcarly says that x > y. Thus is gives attirmative answer. Our answer 
should bc B. 

(22) H; Tliis is an «inique example : If we move with thè help of method 

of equation: 

Let the number be 10x + y. 

We are given that x + y - 4 — (1) 
and x - y = 2-(2) 

Solving tliese two equations we get x -= 3, y - 1 
number is 31. 

But, statement (2) does not say that ten-digit is greater than unit-digit. 
li may be reverse, and hence cquation (2) may be y - x = 2. In ibis case 
x - 1 and y = 3 and Ihe number is 13. 

(You are cxpected lo mark this point in future) 

(23) C; Slatemcnt (I) implies that x * 0 and y * 0 sitine thè produci is 
not equal to zero, x 2 must be greater than zero (as square value is 

always positive). Thus, y 3 < 0 or, y < 0. But stili only statement (1) is 
not sufficient because we hfivn’t got any mequality about x. 

Statement (2) gives Ihot x > 0 (because y 2 is always a -i ve value), but 
it doesn’t imply (hat y > 0 or y < 0. 

Combining thè Iwo statements (1) & (2) wc know that y < 0 and x > 
0; so xy < 0. Thus, answer is C. 

(24) C; From statement (1) we find y = 2 or -2. Therefore (1) alone is 
not a sufficient statement From slatemcnt (2) wc find that 

y 2 + y = 2 => y - 1 or - 2. Therefore, 

(2) alone is also not sufficient to answer the questioh. Using (1) & (2) 
together we find that x = 4 and y = -2 (common value of y) and hence 
y - x - -6. Therefore, answer is C. 

(25) A; Statement (1) is sufficient because from (I) we can determine 
that time pcriod X is 180 minutes long. 
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Statement (2) alone is noi sufficiente answer thè mreMinn u, 

"•* or »ot made by thè s.a(ement s y 

ter Re 1.00 and thè maximum numhcr of potarne, ln 5 kc j« Ts 
Therefore, B is thè besl answer. ** 14 ,s - 

(27) A; From state,nen,(l)weknow thal^p*, ofaHoy.stinby weight; 
so quantity offa = ^ * 56 ^12 kg. Sincc statement (2) does no. teli 

wdlTT'and TÌ 5 “ lhe T P ° SÌ,ÌVe ***** of5 ' bu « ^ onci Ls 
m ~““ —-* «■ - 
Sr=«s; 

e d ° n 1 know whal oporo'te» V represenls. From (I ) and (2) 
firn n-^ T Z 3 ■? 2 ' 32 *2 2 - 13. therefore, answer «C 
( £2 { ’ ° ne ÌS SUffiCIent becausc «V ''he iole of compound 


3600 


If the prive two ycars carlicr bc Rs x, then x ( ! + —T 

r -«059 1 

Statement (2) also [a sufficicnt because 
v _ 3600 
” 1.21 

qSo b n° th ** ,ndependen *^ suflìcient to answerthe 

<3 ' > ? beconc !uded ihat x + I = Ut x + 1 = 4- Ihusx = 
oj 3. Honi (2) it can be eonciudcd that x — 3 nr4 ih 
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vaine of x Ihat satisfies both conditions is x = 3. Therefore thè answer 

(32) f ÌS 3 +Venumher ifand °«“y ifboth its 

TTTTT i ■ y) are POS,,1Ve 0r bot " lu ' e ne « a "ve. From (I) 
'* 1 be determined whelher x + y is positive. (Try t 0 check 

te) Simdarly from (2) alone il can't be determined whether x - y » 

Since boti. (1) and (2) are needed te establisl. that both «he factors bave 
thè sanie sign, onr answer is C. 

(33) B, By statement (1) thè opcrations could be either addition or 
mmtiplicahon. 

statement ( 2 ) it could only be addition. 

(34) B; To gei Sic annual interest, we need thè rate of interest which is 
givo» only m statement ( 2 ). 

rvote : Don’t combine thè two stalemcnts. One may be conftjsed by thè 

r, a rn t co T* k wr ° i,8iy a,,er ««^«ine ** i »«2 

“ i rsss.tr* 2K ,,,a 2 ■“ “ 

Tliree-Statement Dala Suffìcieiicy (Typc - I) 

Dlrectlons: The following questions are accompanied by three 

SS 3 L l J a,,d C Y01 ' have * d «e which statement s 
iN/are sufflcient/ueccssary lo answer thè questions. 

hx 1 : Flnd tbree positive consecutive even numbers. 

A. The average of finir consecutive even numbers starting fr om 
me last oi thè gì veli numbers is 17 

B. The difterence of thè highes. an d thè lowest miraber is 4 
7 . J ' I,c * wn of rt,e squarcs of thè (luce numbers is 440 

* a, 0 ^js sufficient 2) A and B are sufficit 
3 C il tuffieienr 4) Uifher A or C is «ifficfcnt 

j) Alt togetlicr are necessaiy 

Solo: Lei lhe three consecutive even numbers bc x - 2, x and x + 2 . 

A ( x 2) -f (x + 4) + (x + 6} + (x + 8) _ . 

4 - 17 

or,4x + 20*-4x 17 /. x-J2 
So, tlic numbers are 10, 12 and 14. 

^ ^ * 2 ) 2 x 2 H- (x + 2)^ = 440 

or, 2{x z + 4) f x 2 = 440 

or, 3x 2 - 432 or, x 2 - 144 x = ± 12. 
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Negleciing thè -ve value, we bave x = 12 and thè numbers are 10, 
12 and 14. 

Thus, wc conclude that cilher A or C is sufficient to fmd out the 
numbers. Hcnce, thè answer is 4. 

Ex. 2: Find the number of sheep in a group of sheep and pigeons. 

A. The total munberof pigeons is one-third that of sheep. 

B. In Ihe gioup, (he no. oflegs is 36 more than tvvice the number 
of heads. 

C. If 4 rabbits, wliich is two-thirds of the number of pigeons, bc 
includcd in the group, thè total number rises to 28. 

I ) Only B and C togelher are sufficient 

2) Only A and C togelher are suilìeient 

3) Only 13 alone is sufFicient 

4) All even togelher are not sufficient 

5) li itile r B alone or A and C togelher are sufficient 
Soln: Froni A and C, 

No. of pigeons -4x^ = 6 

Then no. or sheep = 6x3=18. 

Froni B alone: no. oflegs - 2 x no. of heads + 36 

or, 4$ -f 2P = 2(S i P) + 36 

Where S = no. of sheep and P = no. of pigeons. 

(A sheep has 4 legs while a pigeon has 2, but cadi of them has 
only one head.) 

Or,2S-36 /. S=I 8 
Thus our answer is 5. 

Ex. 3: Somi’s inconie is how mudi more than Monu’s? 

A. Sonu’s incorno is 30% less than lierhusband’s whose provident 
fund deduction at the rate of 5% is Rs 975 per month. 

B. Mono spends 30% ofher incomc on house rent, 15% of which 
is elcctricity bill. 

C. Sonu’s expenditure on house reni is Us 4500 more than that of 
Monu’s. 

1) Only B and C are sufficient 2) Only A and C are sufficient 

3) Any lwostatcmcnts are sufficient 4) AH togelher ai e neccssary 
5) All even togelher are not sufficient 
Soln: From A, Sonu’s income canbeobtained. Bui Monu’s incomecan’t 
be obtaincd even with the helpof Band Ctogetber. So, our answer 

» (5)- 


Ex. 4: Rs 310 is di vided among tlircc persons A, B and C. Find À’s sitare. 

A. B gets Rs 16 more than C. 

B. A gets Rs 3 more than C. 

C. A gets Rs 13 less than 13. 

1) Only A and C together are sufficient 

2) Only lì and C togelher are sufficient 

3) All together are neoessary 

4) C and either A or B are sufficient 

5) Any two of thè three statements are sufficient 
Soln: We have A + B 4c = 3 IO. 

(A) => 13 = 16 + C; (B) => A = 3 i C; (C) -> A = B - 13 
So, from any two of thè statements A, B and C the share of any 
person can be obtaincd. Thus, answer is (5). 

Ex. 5:. Find out thè share of B oul of thè combined sharc of A, B and C 
of Rs 946. 


A. The sharc of A is ~ ofthe combined share of 11 and C. 

B. The sharc of B is - 7 - of thè combined share of A and C. 


C. The sharc ol'C is 2.143 times the combined share of B and A. 

1) Only statements A and C are sufficient 

2) Any two statements are sufficient 

3) Only statement B alone is sufficient 

4) Either statements A and C together or B alone is sufficient 

5) All even togelher are not sufficient 
Solo: Statement B alone is.sufficient 

B:fA + C)-£-3:l* 


B — 


(3 I- 19=) 22 


x 946 ~ 3 x 43 = Rs 129 


(A)=> A:(B + C)--"2:9 


A = 


(2 + 9 - )H 


x 946 = Rs 172 
2143 


(C) i-> C : (A 1 B) = 2.143 = ^ = 2143 : 1000 
2143 

' C ^ 3143 X 946 = Rs 645 


So, (A) + (C) => A + C - 172 + 645 = 817 
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We have, A + B + C = 946 
Hence B - 946 - 817 - Rs 129. 

Thns A and C together are also su Ilici ent. Thus, answer is (4). 
Ex. 6: Incoine of P is 1— oflhc income of Q. The expenses of P, Q and 

R are in the rado Of 6 : 4 : 5. Find thè expenses of Q. 

A. Expenses of R is Rs 2000 less than that òf P. 

B. P’s saving is Rs 3000. 

C. Income of R is one-third of the total incomes of P, Q and R of. 
Rs 36000. 

1) Only B and C logether are sufficient 

2) Only À alone is sufficient 

3) All togelher are necessary 

4) Eilher B and C together or A alone is sufficient 

5) All even together are not sufficient 

Soln: (A) => expenses of (P - R) - 6 - 5 = 1 = Rs 2000 
Expense of Q = 4 = Rs 8000 

(C) => Income 0 fR = . 3 i|* = Rs !2 000 
/. Income of (P + Q) « Rs 24000 
Income of P +y income of P = Rs 24000 

/. Income of P = 24000 x | = Rs 15000 

o 

(B) zs P’s saving » P's (income - expense) = Rs 3000 
Now, (B) + (C) :z> P’s expense = 15000 - 3000 = Rs 12000 

Expense of Q = x 4 = Rs 8000 

o 

Hence our answer is (4). 

Ex. 7: Mohan is 6 years older than Solian. What will bc the sum of their 
present ages? 

A. After 6 years the ratio of their ages will be 6 : 5. 

B. The ratio of their present ages is 5 : 4. 

C. 6 years ago the ratio of their ages was 4:3. 

1) Only B alone is sufficient 

2) Only A and C together are sufficient 

3) Only A alone ìs sufficient 

4) Any one of A, B and C is sufficient 

5) All even together are not sufficient 


Soln: Our answer is (4). Check it yourself. 

Ex. 8: What will be the average of threc numbers? 

A. The differenee of the tirst Iwo numbers is 2. 

B. Ihe largcst no. is greater than the smallcst no. by 10. 

C. The differenee of the Iast two numbers is 8. 

1) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) Any two statements together are sufficient 

4) All togelher are necessary 

5) All even together are not sufficient 
Solu: Answer is (5). Try it yourself. 

Ex. 9: Find the value of the integer a. 

A.a 2 <;6l B. a<5 C.a 2 >31 

1 ) Only A and B together are sufficient 

2) Only A and C together are sufficient 

3) Any two of the three together are sufficient 

4) All together are necessary 

5) All even together are not sufficient 
Soln: We have, x 2 = k=>x = ±Vk 

x 2 < k => -Vìe < x < Vk 
and x 2 > k => x < -Vk or x > Vk 

(A) => a 2 < 61 => -Vói < a £ Vói" 

Sincc (7 =) 49 < 61 < (8 2 =) 64 and a is an integer so wè have, 

-7<a<7. 

(B) =* a < 5 

(C) => a 2 > 31 => a < -VsT or a > f 

Since (5 =) 25 < 31 <*(6 2 =) 36 and a ìs an integer, so we have 
a<-5 ora>5 

Combining all these, wc gel a = -6, -7. 

No single value of a is obtained. Hencc our answer is (5). 

Ex. 10: If m and n are integers, is m -i- n an odd number? 

A.m<n B.ll<mS13 C.12<n£14 

1) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) Any two of thè three together are sufficient 

4) All together are necessary 

5) Alt even together are not sufficient 
Soln:(B)=*m = I2,13 

(C) => n = 13,14 
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(A) => m < n 

We see that no combination ol'slatements givcs ihe certain value 

of m i ii. 

Even after combinilig thè three statements, we get 
m = 12, 13 and n = 13 (n “ 14 is not acccplable). 

Stili when m = 12 then m f n = 12 + 13 = 25, an odd no. 

When in = 13 thcn m + n = 13 + 13 = 26, art cvcn no. 

Hence our answer is (5). 

Ex. 11: A customer is given Iwo successivo discounts on an article. To 
find (he second discount, wtiich of ihe following inforruations 
is/arc necessary/sufllcient? 

A. The cosi pricc of ihe article. 

B. The selling price of ihe article. 

C. The first discount percentage is 75% of(he second discount 
percentage. 

1 ) Oniy A and B together are sufficient 

2) Only B and C together are suftìcicnt 

3) Any two statements together are sufficient 

4) All thè threc logether are necessary 

5) All even logether are not sufficient 

Soln: Suppose second discount percentage is x%. Then with tho help of 

(C), first discount % = | x% - 0.75 x% 


op _ riì 100 ~ 0.75 x1 106 -x j 

I0 ( ) 100 J 

Sincc SP and CP are given in statements (A) and (B), wc can find 
thè value of x. Thus, answer is (4). 

Ex. 12: A shopkeeper sold a watch and got Rs 225 as profit. Find thè 
proti t percentage. 

A. Selling price of thè watch is Rs 650. 

B. Re gave 20% discount on thè iabellcd price, wliich is Rs 812.50. 

C. Cosi price of thè watch is Rs 425. 

1) Only eitlier B or C i.s sufficient 

2) Only eitlier A or C is sufficient 

3) Onfy A and C together are sufficient 

4) Any onc of A, B and C is sufficient 

5) Any two of A, B and C are sufficient 

Soln: (U)=> Selling pricc = (100 - 20 =) 80% ofRs 812.50 = Rs 650 


Proti! percentage --- x jaa 

CP (= SP - Profil) 

As thè profit is alrcady given, if either CP or SP is known, profit 
, Percentage can be obtained. So, thè answer is (4). 

Ex. ,13: What is thè gain or loss per ceni of Secma who sells two ehaire? 

A. She sells one chair at 25% loss. 

B. She sells Ihe other cliair at 25% gain. 

C. She has bought her two chairs for Rs 2760. 

1) All together are neccssary 

2) All even together are not sufficient 

3) Oiily A and B together are sufficient 

. 4 ) C and A together are sufficient 

5) Any two statements are sufficient 

Soln: (C) gives thè cosi price of each chair, which is = Rs 1380 

(A) and (B) givo thè selling price of each chair. Hence, witli thè 
help of all thè Ihree statements, we can find thè profit and hence 
thè % profit. Hence, answer is (1). 

Ex. 14: The compound interest on a sum of Rs 4000 is Rs 1324. Find 
thè rate of interest. 

A. The simple interest on diesarne sum at thè same rate is Rs 1200. 

B. Compound interest is compounded every fbur months. 

C. The sum doubles itself in 25 years al thè rate of 4% per anniim. 

1) Only B and C together are sufficient 

2) Only A and C together are sufficient 

3) A1J togelher are necessàry 

4) Either B and C together or A and C together are suftìcicnt 

5) All even togelher are not sufficient 

Soln: C is not an informative statement because it is true in all ca ies. In 
order lo find out thè rate of interest, we need thè timo for which 
thè sum has been deposited. But this has not been provided either 
in A or in B. So, answer is (5). 

Ex. 15: A person deposited two amounts to a money tender at 5% simpfe 
interest for 3 years and 5 years. Find thè two amounts. 

A. Diffeience between thè interests is Rs 600. ‘ " 

B. The two amounts are cqual. 

C. 1 lad Ihe amounts been deposited at 5% compound interest, thè 

diffcrence would have been Rs 7 11 94. ì 
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1) Only A and D together are sufficient 

2) Only A and C together are sufficient 

3) Any two statemenLs together are sufficient 

4) B and cither A or C is sufficient 

5) All logether are necessary 

Soln: Any two statements are sufficient. The answer is (3) 

Ex. 16: Two friends Shccla and Meena carned profii in a business. Fi 

out their shares. , , 

A. Shcela had invested her capitai for 9 montlis and Meena fòri 

year. 

B. The ratio of their capitals was 4:3. 

C. The total profit was Rs 27500. 

1) Only A and B logether are sufficient 

2) Only B and C togeiher are sufficient 

3) All together are necessary 

4) Eirher B or A and C together are sufficient 

5) All even together are not sufficient 
Soln: From (A) and (B), we have 

Ratio of profits = 9x4: 12x3- 36 : 36 = 1 : 1 




Now, with lielp of (C), shares of each of thetn = 


27500 


I 


+■ 1 ? 
= Rs 13750 

Henee, thè answer is (3). 

Ex. 17: What is thè relative speed of two trains running in opposi» 
directions? 

A. They take 15 seconds to cross each other. 

B. The speed of one of the trains is 60 kmph. 

C. The total length of thè trains is 360 in. 

1) Only A and B together are sufficient 

2) Only B 3iid C togeiher are sufficient ^ 

3) Only A and C together are sufficient •; 

4) Any two statemenis together are necessary 

5) All togeiher are necessary 

Total length of thè trains $ 


Soln: Relative speed = 


Time taken to cross each other 


360 


So, from A and C, we get the relative speed = —- ■* = 24 m/s 

Whcrcas from A and R, or from B and C the relative speed cann< 
he obtaincd. Answer is (3). 


Ex. 18: A man can row a distancé of x km up the stream in 3.5 hours. 
Find his speed in stili water. 

A. He oovers a distancé of 84 km downstream in 6 hours. 

B. He oovers the distancé of x km downstream in 2.5 hours. 

C. The speed of the currem is 2 kmph. 

1 ) Only B and C together are sufficient 

2) Only A and B logether or A and C together are sufficient 

3) Any two statements together are sufficient 

4) All together are necessary 

5) Either B alone or A and C together aie sufficient 

Soln: Upstream speed = yj km/hr (given in the question) 

(A) + (B) => Downstream speed = — = 14 km/hr 

o 

and a (so downstream speed = 


N0W ’25 14 


x *2.5 x 14 = 35 km 


From ihe given information, 

Upstream speed = yy = yy = 10 km/hr 

Thus, his speed in stili water « —* - 12 km/hr 

(B) \ (C) => His speed in stili water -yy + 2 = yy-2 


or, 


or. 


2.5 3.5 
x 

2.5 x 3.5 


= 2 


~4 


2 = 4 

\ x = 35 km. 


x 35 

/. His speed in stili water yj + 2 = + 2 

84 


12 km/hr 


(A) + (C) => His speed in stili water = -• - - 2 = 14 - 2 - 12 km/hr 

6 

Hence answer is (3). 

Ex. 19: P works for 4 days and leaves the job. In how.many days can P 
alone finish the entire work? 

A. Q linishes the remaining work in 8 days. 

B. \> and Q togeiher can finish the work in days. 


I 
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C. The working cfficiency of Q is doublé that of P. 

1) Only B and C logetlier are sufficient 

2) Only A and B togclher or A and C together are sufficient 

3) Any two statements logethprarc sufficient 

4) All logetber are necessary 

5) Either B alone or A and C together are sufficient 
Soln: Suppose P alone can finish tlic work in x days. 

l'rom A, we get P has worked for 4 days and done - pari of thè 

X 

work. 

_ A 

The remainmg work = l ---=-pari of thè work that has been 

X X 

8x 


dono by Q in 8 days. So, Q alone can finish thè work in — 


days. 

Novv, trom (A) and (B), we get, 
8x 

8-4 XX 2 

_6 3 


x-4 


x-4 


+ x 


So, x can be obtaincd. (On solving, you wjll get x - 20.) 

From C, we get Q alone can finish the work in * days. 

Now, from (A) and (C), we get 
8x x 
x - 4 ” 2 

So, x can be obtained (x = 20). 

Now, from (B) and (C), we get 


x 

x 

X + 2 


■4 


So, x can be obtaincd (x ~ 20). Thus, the answer is 3. 
lCx. 20: A water tank has been filled with two filler taps P and Q and a 
drain pipe R. Tap P and Q fili at the rate of 12 and 10 litre per 
minute respectively. What is the capacity of the tank? 

A. Tap R drains out at the rate of 6 litres per minute. 
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B. Ifall the three taps are opened simultaneously, the tank is filled 
in 5 hours 45 minutes. 

C. Tap R drains the filled tank in 15 hours 20 minutes. 

1) Only A and B togclher are sufficient 

2) Only either A and B together or A and C logetlier are sufficient 

3) All thè three together are necessary 

4) Any two statements are sufficient 

5) Only either A and B logetlier or B and C together are sufficient 
Soln: With the help of (A) and (B): 

All the three taps opened snnulatancously fili 12 + 10 -6 -■ 16 Jt 
per minute 

Capacity of thè tank = 16 x (5 x 60 + 45) = 5520 H. 

With the help of (A) and (C): 

Capacity of thè tank - 6 x ( 15 x 60 + 20) - 5520 It. 

With the help of (B) and (C): 

T.et the tap R drain out at the ra'e of x It per minute. 

Thcn, all thè three taps opened simultaneously fili 12 + 10 - x = 
22 - x litres per minute. 

Capacity of the tank = (22 - x) (5 x 60 + 20) and so x can bc 
obtained. 

Then substitntingthe value of x in any one of the above equations, 
the capacity of the tank can be oblained. Thus, ihe answer is (4). 
Rx. 21: To find the tota! surface area of a hemisphere, we need which of 
thè following informaiions? 

A. Curved surface area of the hemisphere. 

B. Volume of thè hemisphere. 

C. Radius of the hemisphere. 

1) Only C alone is sufficient 

2) Only B alone is sufficient 

3) Only either C alone or A and B together aie sufficient 

4) Any one of thè statements alone is sufficient 

5) Only either C or B is sufficient 

Soln: For a hemisphere we bave, its curved surface area = Ini 2 sq. units 
Total surface area - curved surface area + area of thè base 

- 2irr 2 + nr 2 = 3Tir 2 sq. units and volume = |tt r 3 cu. umìs. 

(C) gives thè value of r dircctly whercas (A) and (B) give the 
value of r mdirectly. 
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Thus, we conclude thal any one of thè statements is sufficient,; 
i.e. answer is (4). 

Ex. 22: To find out thè area of thè shaded portion of thè figure, whichj 
of thè given informations is necdcd? 

A. Cireumference of thè circle. 

B. The vai ue of 0. Q 

C. The length of thè are PQR. 

1) Only A and B together are sufficient 

2) Only A and C together are sufficient 

3) Only A and cither B or C are sufficient 

4) Any two of A, B and C are sufficient 

5) All together are necessary 

Soln: Area of thè shaded portion of thè figure - (area of thè circle =)j 
xr 2 - area of Ihc scctor PQRO. 

Area of thè sector PQRO = \ x r x are PQR 

(A) => radius of thè circle 
So, from (A) and (B) or (A) and (C), thè required area can bei 
dctcrmined. 


From (B) and (C) and thè equation 


?$* 1 


360 


= - x r x are PQR 


The value of r can be obtained first; conscqucntly thè area of the j 
sector PQRO; and llnally thè reqd area can be obtained. 

'l'hus, we conclude that any two statements together are sufficient. 
So, thè answer is (4). 

Ex. 23: To fìnd thè length of thè carpe! which covers thè floor of a] 
rectangular hall, which of thè following informations is needed?f 

A. The length of thè hall is 28 m. 

B. The width of thè carpct is 2.5 m. 

C. The area of thè hall is 490 sq. m. 

1) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) Only A and C together are sufficient 

4) Any two statements are sufficient 

5) All together are necessary 


Soln: Width of thè carpet is needed, which is given in statement (B). 
Now, wc need thè area of thè floor, which is given in statement 
(Q. So, only B and C together are sufficient. Hence, the answer 
is(2). . 

Ex. 24: How many ice cubes can be accommodated in a container? 

A. The length and breadth of the container are 16 cm and 12 cm 
respectively. 

B. The edge of the ice cube is 2 cm. 

C. The container is 384 times heavier as compared to a single ice 
cube. 

1) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) Any two statements are sufficient 

4) All together are necessary 

5) All even together are not sufficient 

Soln: To gel thè required number of ice cubes we need the volume of 
thè container as well as that of an ice cube. 3 
From (B), wc have, the volume of an ice cube = (2 =) 8 cu. cm. 
Stili, as there is no in forma tion regarding the height of the 
container, so Ihc volume of the container and consequently thè 
no. of ice cubes cannot be determined. So, answer is (5). 

EXERCISES (B) 

(Asked in previous exaros) 

1. A trader sold an article at Rs 625. To find out his profit perccntage 
which of the follo wing statements is/are necessary/sufficient? 

A. He gained Rs 600 by seìling 8 such articles. 

B. The cost price of ihc article is Rs 545 and transportation cost is Rs 
5 cach. 

1) Only A 2) Only B 

3) Both A and B are necessary/sufficient 

4) Either A or B is sufficient 

5) Neithcr A nor B is sufficient 

2. Rohit got 700 marks in the examinalion. To find out hispercentage of 
marks which of the following information is/are necessary/su fficicnt? 

A. He appeared in all the nine papere. 

B. The highest marks obtained is 90. 

C The maximum marks for each paper is 100. 
ì ) Only A is sufficient 2) Only C is sufficient 
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3) Only A and B together are sufficient 

4) Only A and C together are sufficienl 

5) All A, B and C are necessary 

3. Two friends eamed a profit in a business. To fìnd out their shard 
which of thè foflowing statements is/are neccssary/sufficìent ? ] 

A. The total profit was Rs 25000. ì 

B. Rohan had invcsled bis capitai for 1 year against Sohan who had 

invested for 8 mohtHs. j 

C. The ratio of theii* capitai was 2:3. 

1) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) Only B alone is sufficient 

4) All A, B and C together are necessary 
5.) None of these 

Direciions (Q* thè questiòns below consista of a 

question and two statements numbered I and II given below it. You 
bave to decide whether thè data provided in thè statements are 
sufficient to answer thè question. Read both thè statements and 
Glve answer 

1) if thè data in statement I alone are sufficient to answer thè 
question, while thè data in statement II alone are not suffi¬ 
cient to answer thè question. 

2) if Ihe data m statement II alone are sufficient to answer thè 
question, while thè data in statement I alone are not sufficient 
lo answer thè question. 

3} if thè data either in statement I alone or in statement II alone j 
are sufficient to answer thè question. ■ 

4) if thè data even in both thè statements I and 11 together are ; 
not sufficient to answer the question. 

5) if the data in both the statements I and n together are 
necessary to answer the question. 

4. What is the height of a triangle? 

I. The area of thè triangle is 20 times its base. 

II. The perimeler of the triangle is cqual to the perimeter of a squarc 
oflOcinsidc. 

5. What was the cost price of the suitease purohased by Samir? 

I. Samir got 20 per cent concession on the labellcd price. | 

II. Samir sold thè suitease for Rs 2,000 with 25 per cent profit on the j 

label led pace. \ 


6. What was the speed of a running train? 

I. The train crassea a signal post in 6 seconds. 

II. The train crosses another train running in the opposite direction in 
15 seconds. 

7. What percentagc rate of simplc interest per arntum did Ashok pay to 
Sudhir? I 

I. Ashok borrowed Rs 8,000 frani Sudhir. 

,H. Ashok retumed Rs 8,800 to Sudhir at the end of two years and 
settled thè loan. 

8. What was thè ratio between thè ages of P and Q four years ago? 

I. The ratio betweeh the prcsent ages of P and Q is 3 : 4. 

H. The ratio bétween the preseiìt ages of Q and R is 4 : 5. 

9. A train crosses another train coming from the opposite direction in 18 
sec. If thè length of the train is 100 m, lhen to flnd out the speed of 
thè train jvvhich of the lollowing statements P, Q and R is suffi- 
cient/necéssaiy? 

P. The speed of thè other train is 60 km/h. 

Q. The train passes a platform in 14 scc. 

R. The other train passes a tclegraph pole in 6 scc. 

1) Only P and Q together are sufficient. 

2) Only Q and R together aie sufficient. 

3) Only P and R together are sufficient 

4) All P, Q and R together are necessary. 

5) None of these 

Directions (Q. 10-14): in each of tbe following questiòns, there 
is a question followed by two statements. You have to decide if the 
inforiuatlons giveu in the statements is/arc sufficient to answer thè 
questiòns. Give answer 

1) if die information given in statement I alone is sufficient to 
answer the question while Information given in II is not 
sufficient to answer the question. 

2) if thè information given in statement U alone is sufficient lo 
answer thè question while the statement I is not sufficient to 
answer the question. 

3) if either I alone or either II alone is sufficient to answer the 

question. ) 

4) if both statement I and II are necessary to answer the question. 

5) if statements I and II even together are not sufficient to answer 
the question. 
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10. What is thc pcrimoter of a semi-circle? 

I. The radius of thè semi-circk is 7 m. 

II. The area of thè semi-circle is 154 ctn 2 . 

11. Area of a right-angled trianglc is equal lo tlje area of a rectangle. 
What is thc lcngth of Ihe rectangle? 

I. The area oftriangle is 100 m 2 . 

IL The base of trianglc is equal to breadth of thc rcctanglc. 

12. Whal will be Ihe difference of simple interest and compound interest 
of a sum at thè samc rate of interest after 3 yrs? 

I. The rate of interest per annum is 5%. 

IL The simple interest for 3 years on that sum is Rs 750. 

13. What is thè distance between A and B? 

I. A scooterist covered thè distance in half an hour. 

II. The initial speed of thc scootcrisl was 40 km/hi. 

14. What profit did Rohit make il* he sold thè wateh for Rs 600? 

I. He bought thè watch at 20% discount. 

II. He sold Ihe watch at 5% higher than thè marked price. 

15. Rs 16000 is divided among A, B and C. To find thc share ofC which 
of thè following information(s) is/are necessary/sufficient? 

M. C gets 4.5 tiines less than B. 

N. A gets 2.5 times more than C. 

O. B gets Rs 4000 more than A. 

t) Only M and N together are sufficient. 

2) Only M and O together are sufficient. 

3) Only N and O together are sufficient. 

4) All M, N and O are necessary. 

5) Any two of thè three are sufficient. 

16. A triangle has hypotenuse measuring 42.42 cm. To find out its other 
sides which of thè following inlormation(s) is/are sufficient/neces- 
sary? 

A. lt is a riglìt angled triangle. 

B. Two of its sides are equal. 

C. Hypotenuse is V2 times its each side. 

1) Only A alone 2) Only 13 alone 3) Only C alone 

4) Either C or B alone 5) None of these 

17. P and Q worked together for 5 days. Thcn Q lclf thc work and thè 
work was llnishcd by P alone in 8 days. How many days would Q 

alone take to finish Ihe work if P had left? To answer thè questi on, 

Which of thè following information(s) is/are necessaiy/suffìcient? 


A, P and Q together can do thè work in 10 days. 

B. P alone can do thè work in 16 days. 

1) Only A alone 2) Only B alone 

3) Either A or tì alone 4) Both A and B together 

5) Both together are even not sufficient 

18. A product was sold at a profit of 15% after giving a discount of 20% 
on marked price. To find thc cost price which of thè following 
statement(s) is/are necessary/sufficient? 

A. The discount given is Rs 350. 

B. The marked price of thè articlc is Rs 1750. 

1 ) Only A alone 2) Only B alone 

3) Both A and B together are necessary 

4) Either A or B alone is sufficient 

5) Neither A nor B alone is sufficient 

2 

J9. An amount yields its — as simple interest for 4 years. To find out its 
Principal wliicli of thè following statement(s) is/are necessary/suffi- 

cient? 

A. The rate of interest is 10%. 

B. The interest for 2 years is Rs 450. 

1 ) Only A alone 2) Only B alone 3) Either A or B alone 

4) Both A and B together are necessary 

5) Neither A nor B alone is sufficient 

20. The ratio of thè ages of Toni and Moni is 5 : 3. To find out thc ratio 
of their ages after 5 years, which of die following is/are necessary/suf- 
fìcient? 

A) The sum of their ages is 4$ years. 

B) The difference of their ages is 12 yéars. 

C) The ratio oftheir ages 6 years before was 2 :1. 

1) Either A or C only 2) Either B or C only 

3) A, B and C together 4) Either A or B 

5) Any one of thè three 

21. A scooter is sold for Rs 15000. To find out thc profit perceutage 
which of thc following infonnations is/are sufficicnt/necessary? 

A) If it would bc sold at Rs 16,500 profit would be doublé. 

B) The cosi price was 15% less Ihan thè selling pricc. 

I) Only A is sufficient 2) Only B is sufficient 

3) Either A or B is sufficient 4) A and B together is necessary 
5) Neither A nor B is sufficient 
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22. Tlie walls of a moni are lo be mOunted with wall paper 36 inohes wide. ! 

To find oul (he lcnglh of paper, which offe following infomiations 
is/are necessaty/sufficienl ? 

A) The height of thè room Ls 14 fi 

B) The toial area of doors and Windows is 56 sq. ft. 

C) The peri me ter of thè room is 28 ft. 

1) Only B and C together 

2) Only A and B (ogether 

3) The tliree even together are not sufficient 

4) B and either A or C 

5) All are necessary 

23. The area of a rhombus is 1152 m 2 . To find ont its side which of thè 
following is/are necessary/sufficienl? 

A) One of its diagonal is 36 m. 

B) The other diagonal is 32 m. 

C) All thè four sides are cqual. 

1) A and B together are sufficient. 

2) Only A alone is sufficient. 

3) Only B alone is sufficient. 

4) Either A alone or B alone is sufficient. 

5) All A, B and C are nccessary. 

24. In liow many days can Rajan finish (he remaining woik? To gel thè 
answer which of thè following informations ìs/arc necessarv/suffi- 
cient? 

A) Rajan and Suman together can finish thè work in 6 days. 
fi) Suman alone can finish thè work in 12 days. 

C) Rajan and Suman worked together for 2 days. 

1) Only A and B are sufficient. 

2) Only B and C are sufficient. 

3) Only A and C are sufficient. 

4) AH A, B and C are necessary. 

5) All together are even not sufficient. 

25. What is thè age of Amil? To find outhis age. Which of thè following 
informations is necessary/suflìeient? 

A) Amit is half thè age of his father. 

B) His father is 25 yis older than his brother. 

C) IO yrs ago the ratio of his father’s and his brother’s age was 5 : 3. 

1) Only B and C are sufficient 

2) Only A and C are sufficient 


3) All A, B and C are necessary 

4) Only B and C are sufficient 

5) Any two of the three statement* are sufficient 

26. Howmuch vote did (he winner get in thè electicm if the total declorale 
was 6 lakh. To get (he answer which of the following informations ' 
is/are necessaiy/sufficient? 

A) He got 250% more than his rivai. 

f B) He defeated his rivai by the margin of 1.5 lakh votes. 

C) Of thè 58% votes polled the runner got only 13%. 

I ) Only A and B together 

i 2) Only A and C together 

3) A, B and C together are necessary 

4) A and either B or C is sufficient 

5) Any two of the three statements are sufficient 

27. Two friends started from two places to meet each other. When and 
whcre will they come across each other? To get the answer which of 
thè following is/are necessaiy/sufficient? 

A) A started from Delhi at 60 km/hour for Panipat al 9 am. 
tì) B started for Delhi from Panipat at 10 am. 

C) Panipat is 200 km from Delhi. 

1) Only A and B together are sufficient. 

2) Only A and C together are sufficient. 

3) Only B and C together are sufficient. 

4) All A, fi and C are necessary. 

5) All together are even not sufficient. 

( 28. A hawker sclls 6 oranges for Rs 5. What pereentage of profit does 
he get? To get the answer which of the following informations is/are 
necessary/su ffici ent? 

A) By selling at Rs 12 per dozen he would get 16% more. 

B) i le bought the oranges at Rs 63 per hundred. 

1) Only A alone is sufficient 

2) Only B alone is sufficient 

3) Both A and B together alone are necessary 

4) Either A or B alone is sufficient 

5) Ncither A alone nor B alone is sufficient 

i j 29. A goods tram X crosses another train Y in 28 sec. To find the lengtli 
ol'Y which of the following statements is/are sufficiént/necessary? 

A. Speed of X is 45 km/hr 

|| B. Length of X is 130 m 
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C. Speed of Y is 54 km/hr : 

1) Only A and B together are sufficient 

2) Only B and C together are sufficicnt 

3) A, B and C together are necessary 

4) Only A and C together are sufficient 

5) All thè three even together are not sufficient 

30. On thè sale of a cooler thè dealer gets 6% proflt. To gel thè CP whii 
of thè following statemene is/are sufficient/necessary? 

A) The sale price for thè cooler is 3690. 

B) By selline >' at Rs 3795 he would get one-and-a-half rimes more 
profit. 

1) Only A alone is sufficient 

2) Only B alone is sufficient 

3) A and B together are necessary 

4) Either A alone or R alone is sufficient 

5) A and B even together are not sufficient 

31. A trader sells a homogeneous mixture of A and B at thè rate of j 
17 per kg. To find thè profit percentage of thè trader which of tl 
following statements is/are sufficient/necessary? 

A) He bought A at thè rate of Rs 20 per kg. 

B) He bought B at thè rate of Rs 13 per kg. 

1) Only A alone is sufficient 

2) Only B alone is sufficient 

3) Either A alone or B alone is sufficient 

4) A and B together are sufficicnt 

5) A and B even together are not sufficient 

32. Ram's age is jofShyam ’s.To get Ram ’sage which ofthe followin; 

statero en tss/a r su ffìcient/necessary? 

A) Ram is 6 years oldcr than Gopal. 

B) 5 years ago ratio of Shyam’s and Gopal’s age was 3 : 5. 

C) After 5 years thè ratio of thè àges òf Ram and Shyam wfll be 1 : 2. 

1) Only A and B together are sufficient' 

2) Only B ami C together are sufficient 

3) Only A and C together are sufficient 

4) A, B and C together are necessary 

5) Either C alone or A and B together are sufficient 
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33. A trapezìum-shaped field is having parallel lines in thè ratio of 5: 3. 
To get thè vcrtical distance between thè lines, which ofthe following 
statements is/are sufficient/necessary? 

A) The area of thè field is 532 m 2 . 

B) The sum of parallel lines is 56 m. 

1) Only A alone is sufficient 

2) Only B alone is sufficicnt 

3) À and BTògcìhcf are necessary 

4) Either A alone or B alone is sufficient 

5) A and B together even together are not sufficient 

34. A person bought an article at 15% discount on marked price and sold 
jt for Rs 1600. To get thè percentage profit which of thè following 
statements is/are sufficient/necessary? 

A) The marked price of thè article is Rs 1500. 

B) By selling thè article at Rs 153 more he wOuld get 12% more. 

1 ) Only A alone is sufficient 

2) Only B alone is sufficient 

3) Either A alone or B alone is sufficient 

4) A and B together are necessary 

5) Neither A alone nor B alone is sufficient 

35. Mahesh got Rs 1200 as dividend from a financc co. What is thè rate of 
interest gi ven by thè company? To get thè answer which ofthe following 
is/are sufficent/necessary? 

A. Mahesh has 960 shares of Rs 10 denomination. 

B. The dividendpaid last yeac was-9.5% 

1) Only A is sufficient 

2) Only B is sufficient 

3) Either A or B is sufficient 

4) A and B together are necessary 

5) A and B even together are noi sufficicnt 

36. Aboatsails 13 km upstream in4hrs. What is thè speed ofthe siream?. 
To get (he answer which of the following ihformations is/are suffi¬ 
ci eut/neccssary ? 

A. The boat goes downstream in 2 hrs. 

B. The boat sails 6 km/hr in stili water. 

1) Only A alone is sufficient 

2) Only B alone is sufficient 

3) Eitlier A alone or B alone is sufficient 

4) A and B together ore necessary 
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5) A and B even together are not sufficient 

37. The ratio ofboys and girls in a class is 5:3. To gel thè number ofboys 
m thè class which ofthe following infòrmations is/are suffici ent/nec- 
essary? 

A) The number of girls is 60% of thè number of boys. 

B) If 12 more girls are brought thè number of boys and girls will be 
equal. 

C) The total number of students is 48. 

1) Only A and B together are sufficient 

2) Only B and C together are sufficient 

3) Only B alone is sufficient 

4) Only C alone is sufficient 

5) Only either B alone or C alone is sufficient 

38. A person lent Rs 2500 each to two of his Iriends. What is thè rate of 
interest? To get thè answer which of the following informaliuns is 
sufficient/nccessary? 

A Amount repaid by one ofthem was Rs 2700. 

B. The other one repaid Rs 2900 after the due pcriod. 

C. Amount was given to one of them on simple interest and to another 
on compound interest 

1) Only A and B together are sufficient. 

2) Only B and C together are sufficient. 

3) A. B and C logethfer are necessary. 

4) Either A and B together or B and C together are sufficient 

5) A, B and C evcn together are not sufficient 

Answcrs 

1. 4; If thè sales price is given, profit percentage can be summed up if we ' 

know either CP or profit. 

2. 4; To fmd out the percentage total rmrks has to be found out which is 

possible with A and C; that is, ho gol 700 marks out of 900. 

3. 4 

4. 4; From statement.1 If base = x then area = 20x 

height = _ 4 q 

X 

Bui we don’t get the unit of the height of the triangle. It may be in 
mches, cms, metres or kilometres. Then we can’t get the eorrect value. 

5. 5; From statement TI, 

Labellet! prjcc = 2000 x ~ ^ Rs 1 600 


Now, vitti hctp of statement r, 

Cost pricc - 1600 f-^-ì = Rs 1280 


; Wccan’tfindoutJhe 
800x100 
8000 x2 


unless we know the length ofthe train(s). 


J; From P and R. we can find out the length ofthe other tram and thus the 
i distance covered in the given period. which is necessary to fmd out 

the speed. 

> ( 3; Perimeter of die semicircle can be found out with either of the 
; statement. 

13 

ì l 4; Wjth ,he ,iel P of I II we can fmd out the principal and bencir the 
differencc. 

15 

|4; From II we can fmd Out the tag price and from I thè purchasc price, 
and thus the profit. 

(5; We lia ve three unknowns (A, B & C). From the quest.on we find one 
equaiion as: A + B + C - 1600. 

, Wc need two more equations to fmd the solution. Thcse two equation 
, may be found from any two of the given three statoments, 

]4; With either of thè mfomiations we can find out the other side. (A) is 
r a repetilion of what is al ready given in the questioni a hypotcnuse can 
■ be therc only in a right-angled rringle. 

\. |3; We can find ibis out with any of the two siatements. 

! Wccan fwdout thè cost price with filo help ofcilher ofthe statements. 

\ Principal can be.f^und out with the hctp ofB only. Statement A 
ì is true for any prtncipaL 

115; Ratio of their ages can be found out with help of any of ttie three 
infomiations. 

3; The cost price can be found out with either of thè two inlbrmations. 

.15; All the informations are necessary (o fmd out total area ofwalls to 

I be mounted with papcr. 

,4; Area of rhombus = Product of diagonuls Thus, with the help of either 
(A) or (B) we can get the other diagonal. Now, we have both the 
j diagonals which providc us the length ofsi^c. 
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25,3; From tì and C; wc get thè father’s age and thfen from A we get 
age. 

26. 4; From B, we get ihe difference of votes of thè winncr and thè 

ie, 1.5 lakh. By using A wc can calculate thè votes secured by 
From C we get thè number of volcs thè runner won and by u 
we get thè votes won by thè winner. 

27. 5; We can't get thè urne since speed of B is not given. 

28.4 

29. 5; We can’t find out thè length of anothertrain unless wc know di 

of both thè trains. 

30. 4; From either of thè two statements wc can fmd out CP. 

31.5; Wc ean’t lind out thè profit/loss unlcss we know thè ratio of A 

• in thè mixlurc. 

32. 5; From A AB we can finti out Gopal’s age andhcnce Ram’sage. 

C wc can get thè answer direelly. 

33.3; From A we get thè area and from B sum of parallel lines. So botjl 
neccssary. 

Area = — x height x sum of parallel lines 

34.3 

35. 1; Diyìdend ol last year and this year may notbe thè same. 

36. 2; A does not state wliat dislancc it covers in 2 hrs. From B we cajg 

thè answer. 

37. 5; We can get thè answer either from B or C. A is □ mere rcpethiijl \ 

thè question. 

38. 5; Silice no time is given, we can’t find thè rate. 

Three-Statcment Data Sufficicncy (Type - TI) 

BSRB Bangalore PO held on 7th March F999 

Dircctlons: (Ex. 1-5): In each of the following questi 
question is asked foltowed by three statements. You bave t<> sii 
questìons attd all thè three statements given and decide whetf 
Information provided in thè stalemenl(s) are redundant and 
dispenscd \\>ith while answering thè questioni 

1. WTiat is thè area of thè given rectangle? 

A. Perimctcr of thè rectangle is 60 cms, 

11. Breadth of thè rectangle is 12 cms. 

C. Sum of two adjacent sides is 30 cms. 

1) A or B only 2) A only 
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4) C only 5) A or C only 

2. Who is thè tallest among M, P, Q and R? 

A. P is taller than Q but not as tali as R, 

B. R is taller thàn M. 

C. M is taller than P but not as tali as R. 

1) C only 2) B only 3) B or C only 

4) A or tì only 5) A or C only 

3. What will bc thè ratio between thè ages of Samii and Ànil afìcr five 
years? 

A. Samir’s present age ìs more than Anil’s present by 4 years. 

B. Anil’s present age is 20 yeais. 

C. Anil and Samir’s present ages are in thè ratio 3 : 4. 

1) A or B or C only 2)tìonly 3) C only 

4) A or C only 5) B or C only 

4. Mr X borrowed a sum of money on compound interest. Whul will bc 
thè amount to bc repaid if he is repaying the entire amount at thè end 
of two years? 

A. The rate of interest is 5 p.c.p.a. 

B. Simple interest fetched on thè same amount in one year is Rs 
600 . 

C. r flie amount borrowed is 10 times the simple interest in two 
years. 

1 ) C only 2) A only 

3) A or B only 4) A or C only 

5) All A, B and C are required to answer thè question. 

5. A boat will take how.much time to cross thè river against the stream 
of the river? 

A. In stili water thè speed of thè boat is 15 km/hour. 

B. rhe width of (he nvcr is 8 km. 

C. The speed of (he stream is 2 km/hr. 

1) Only A 2) Only B 3) Only C 

4) All A, B, C are required to answer the question 

5) It is not possible to apswcr the question with the help of all the 
three statements A, B and C. 

Solutions: 

I. S; Clearly, A and C imply the same tliing and thè area can.be knownby 
either A and B or B and C. 

When we take the statements A and B, then C is superfluous. Whcn 
we take B and C, then A is superfluous. So, answer is 5. 


3) B only 
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2.3;A=>R>p>q C => R > M > P 

3. I; (A) =e S = A - 4 

(B) =e A = 20 

(C) => A : S =» 3 :4 

c car. be dispensed wùh ’ am ° Unt borrowcd Hel “. 

sria:- L -*» 

Thus our answer is (4). 

5. 5, Our answer is (5). Try yonrseif. 

SBJ Associates PO held or. 18lh July, 1999 

- su,> em J%T h 2t;,17; Eac " »y 

gùen and decida whetherwy ìnSZZovtdèr ''" ee ,ta,emenl * 

»redundamandcan bedispensed Jh lZ " destatemene) 

«■ 

«»— 

2KSSÈ r ■ 7 15 .. 

l)Alniy 300 ^ etriM ° ng ,rain Cr0SS “ 8 si 8" al *** *» IO secs. 
r , / 2)Bonlv 

5 ) A wVtì ,u- 4 > B and C Only 

7 Wbsoi ' B C are rC4U,red 10 answer ,he questo, 

a ’^eamounUaved bySahil per month fron, hi, M larV< 

«-oSSJEL.-, 

‘a=s:asa?---'— 
ss2?w , 

4} BorC only 
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5) 2 i eZ 2 ZlZ *“ even w,lh lhe mforaia,i °" » 

S. What is thè rate of interest pepa? 

A. The amourn becomes Rs 11,025 a. compound interest after 2 

B '2^“ lwnhsimple ’ n,eresl becomesRs | fiOOOafter 
C. The amount invested is Rs 10 000 

SiSST 

9 Whar".h' B f C r requlred 10 ans ' ver lhe que2n 

' A Pive r “! h 7T° m ageS 0fRohan and his f8,her? 

' ' ,h a ,,hT 80 S age WSS ° ne - fif,h of his ft'her's age 

B. Two yeare ago .he ™ oflhe ages of Rohan and his fa,ber was 

1)A 5y 5Um 0f ‘"° a8 “ S , °/ R ° d h “’ “« and his faiher is 62. 

À T? X 2) A and B only 3ic™iv 

4 BorGomy 5)AorC.only } * 

io. Whatwrll berte shareofP inthe profi, Barn ed by P, Q & R togciher a 

’ twoyeara. 8n,0unl ° f Rs 25 - 000 for a P^wd of 

. B, The profi, carnai a, (he end of Iwo years is 30% 

S Kr d ^ Q “ ° qUal 10 " 1C am ° Unl tawW by 

4>AflAHAr ‘ 2)B0n ' y 4) C only 

4) All A, B & C are requi.ed lo answer lhe question 

, ftS“ W ' W " WÌth theinfonna ' i on BV» in 

Solutions: 

6. I; (C) gives speed of thè frain. (B) gives ,he disiar,ce bchvecn x and v 
£££ *T*r (B) & < C > - «*>5 lo answer 

72 ssr5 ! ss* wt - - «• -£SE2, 

isKs 16000, out of wlnch he sarai f 100 - (25 + 35 + I5> =1 w 
Therefore he saves 25% of Rs 16000 = R s 4000 } 25 ° 

SO, wc can dispense vvith (C). 

In second case, when wc combine rr\ „ 1 

answer which is different fiom ,«c «Line ' * " ** " wa,er 



694 


QUICKER MATHS 


Sufficienoy 


695 


His salary - Rs x 100 

He saves 1Ò0 - (25 + 35) - 40% of his salary 

A he saves 40% ofRs 100 

So, we can dispense with (B). 

Combining thètWó cases our answer is (4), i.e. B or C only. 

8.1; We can solve thè question with thehelp ofany of thc two informations. 
Thus, wc can dispense with any one of À, B and C. Hence answer is 

0 ). 

With help of (A) and (B): 

Suppose Principal = P 
Rate of interest » r% 

thcn,(A)=.^l +T ~j -11025 

w-* p+ H =, , loo ° 

In thè above two equations we ha ve two unknowns, so we can solve. 
them. (You dori’t need to pfoceed iurther for geting solo.) 

With help of (A) and (C): 

11025 ÌOOOO 11 •+• 


or, 1-f 


r f lÌ025 _f 105^ J. 5_' 

00 j 10000 ^100J \ 100 


100 

/. r = 5% 

With help of (B) and (C): 

2 x r x 10000 


11000 - 


+10000 


100 

or, 1000 =r200r t= 5% •' v, _ ’ • 

9 . 3; Information gìven in (C) includes thè age of his mother. So, (C); is 

uscless. Only with thè help of (A) and (B) we can get thè answer. 

10. Sj’Evcn after using all thè statements we canno) separate thè pombined 

profit ofP and R. 

BSRB Guwahatl PO held oh Sth August, 1999 7 ■ 

Dlrcctìons (Ex. 11-15): In each of thefolbwing questions a 
question is asked foltowed by three statements . You bave to study thè 
questions ariti all thè three statements given and decide whetker any 


ftntiation provìded in thè statements) is/are rcdundant and can be 
7ensed with while answering thè questions. 

i. What vvìll be thc cost of fencing a circular plot? 


t) 


A. Area of thè plot is 616 square metres. 

B. Cost of fencing a rectangular plot whose pcrimcter is 120 
metres is Rs 780. 

C. Area of a square plot with side equal to thè radius of thè circular 
plot is 196 sq metres. 

1) A only 2) C. only 

3) A or C only 4) B only 

5) Question can hot be answered even with Information in all three 

statements 

l What will be thc sum of thè ages of fatherand thè son after fi ve years? 

A. Father’s present age is twice son’s present age: 

B. After leu years thè ratio of fatlier’s age to thc son’s age will 

becomc 12 : 7. . 

C. Five years ago thè difference between thè father’s age and son’s 
age was equal to thè son’s present age. 

1 ) A or B only 2) B or C ònly 3) A or C only 

4) C only 5) A or B or C only 

)3. The difference between thè compound interest and thè simple interest 
at thè sanie rate on a certain amount at thè end of two years is Rs 
12.50. What is thè rate of interest? 

A. Simple interest for two years is Rs 500. 

B. Compound interest for tyo years is Rs 512.50 

C. Amount on simple interest afìer two years becomes Rs 5,500.. 

1) A or B only ; 2) À or C only 

3) C only 4) C and eìther A or B 

5) Any two of ( A), (B) and (C) 

. 12 men and 8 women can complete a piece of work il) 10 days! How 
many days will it take for 15 men and 4 women to complete thè same 
work? ' .+ *' '• 

A; 15 men can complete thè work in 12 days. 7 ' 7 

B. 15 wcjmen can complete thè work in lb dayS. ? ;. 

C, The amount of work clone by a woman is three-fourth of thè 

work done by a man in one day. , • ; 7 ‘‘ •;.. :-V-. ... ; * •' 

1) A or B òr C only 2) 6 or C only 

3) C only : 4) Any Iwq of thc fftrc* . 
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5) B only 

15. P, Q and R together mvested an amount of Rs 20,000 in thè ratio' 
3:2. What was thè pereent profit éanied by them at thè end of one'1 

A. Q’s share in the profit is Rs 2,400. 

B. The amount of profit received by P is equal to the amot 
profit received by Q and R together. . 

C. The amount of proftt received by Q and R together is Rs. 

1) B and A or C only 2) A or C only 

3) A and B both , 4) B and C both 

5) Information in all the three slatements is required to answérì 
question 
Solutions: 

11.3; (B) is necessary bccause only this statement gives the rate offa. 
Any one of (A) or (C) gives the va lue of radius, which cnables. 
find the circumference. Hence either (A) or (C) can he dispensed : 
12.5; Any two of thè three statements are sufficicnt to answer the qi 
(As to find the tvvo unknowns we need two equations). Hence 
of thè statements can be dispensed with. 

13. 5, Any one of the three statements is alone sufficicnt to answej 
question. So any two can bc dispensed with. 

Froni (A) alone 


25 

500 


x 100 - 5% 


Rs512.5-Rs 12.5 = Rs500 


«ale - 2 - x 100 

From (B) alone: 

CI - Rs 512.5 SI» 

Asam- «aie - x 100 = Jjj * 100 = 5% 

From (C) alone: 

Suppose Principal = P and Rate of Interest - r% 

Thcn. Pj 1 t -“j| = 5500 + 12.5 = 5512.5 .... (1) 

und P + - 5500 

1 IH/ 


or, 


1 1+ m] 

fidine (1) b\ 


ÌOój = 5500.... (2) 
Dividing (1) by ( 2 ) we ha ve 
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5512.5 


1 


2r_ 

100 


5500 


-•<*) 



is a Ouadratic equatjon which has only one variable r. It bS 
solved. Hence vaine of r can be obtained. 

Note: (*) is satisfied with the value r “ 5. 

So, it conftmis that equation is solvable. 

14.4 

15. 1; Statement (B) is uselcss bccausc il is the sanie as the «iven 
statement. [Profit is distributed in the same ratio as their invest¬ 
ment Smce their investmems are in ratio 5:3:2, the profit of 
P(-5) is equal to the profit of Q and R together (3 + 2 = 5)1 
Statement (A) alone is sufficient to answer 
Q'sshare = Rs2400 


Total profit of P + Q + R = x (5 i- 3 s- 2) = Rs 8000 
100 = 40% 


Similarly, statement (C) alone is suffieient to answer thè 
Hence (B) and (A) or (C) can be dispensed with. 


question. 


( Data Analysis 

(TABLES AND GRAPHS) 

« 

duction Data analysis is an important aspect of alraost every 
etiti ve examination today. Usualìy, a table or a bar diagram or a 
lartor a sub-divided bar diagram ora graph is givenand candidate* 
k:ed questiona that test their ability to analyse thè datagiven in those 

In order to solve such questiona quickly, you should trv to have 
llowmg things in mind; 

st have a cursorv glance at thè given diagram. Try to digest quickly 
he diagram represents. Take special care of unita because in some 
nations two Imes in a single graph have been found to be in 
mt units. It you find anything striking, or odd, make a note of it 
^here alongside thè answer book. 

sou are doing a table alwavs make sure what thè sum of all entries 

row represents and what thè sum of all entries in a coiumn 
mts. 

For example in Ex 1 below, you should notice that thè sudi of 
w re pi’^s®nts thè total amontit ofloan disbursed by a bank over thè 
982 to 1986. In thè samc table thè sum of all entries of any coiumn 
Jnts thè aniount of loan disbursed by thè five banks in any year. 
me questi ons may try to make you perforar! unnecessaty steps. Do 
trapped into it. Never do anything that is unnecessary. 

. A good exampie of such a question is Q 1 of Ex I below. In 
. 4 ucstl ? n you are asked to fìnd out thè year in whìch thè disbursement 
f * Ioans ót all thè banks (it means thè sum of all entries in one coiumn, 
emember) is thè Icast compared to thè average disbursement of Ioans 
vertheyears. Ifyou arereadingthis question likeanyotherstudentyou 
all mimediately start caìculating thè average disbursement of Ioans over 
le yeare. But as a studcnt of our Quicker Mathemahcs you should 

iways think before you act.The year in which disbursement was 

ummum will remaìn so whatever be thè quantity you compare with. 
enee to answer this question you should simply find out thè year in 
hich thè disbursement óf Ioans was thè least. 

y) Questions having diagrams give you thè facility of having an idea 
: things by just looking at it. Many questi ons are there which do not 
quire thè candidate to do- anything more than just looking at thè 
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diagram. If a candidate starla using hi» (a.,, 
will only be wasting bis time. Never use your p, 
your eyes can solve. 

, /°, r eXa ’ , ' pie ’ consider Q 6 of Ex 4. In this question 

wtds 0l " * C ! hcuhy in which < llere is a regalardeerease. 

* * a u k c d 10 8ee which ,ype of bar c °ntinuous!y dei 

foonshf y 18 * ' epre ' Sen ' Ìne ‘ Arts ’> onV a look can teli. I. 
loolish lo use a pe» for this question. 

„ . As an J othcr examplc, consider Q 5, Ex 7. In this q ue5 : 
are nsked lo judge thè company which has a surplus, adequate 
to cater lo thè demand of company A. In other words you have 

Itanr” 8 't maximumsur P ,us -Thìsmeanstha,since s 
mplies thè differencc between demand and production you have t 

iveTnntvnTu" ^" ,a " er,han ^ shaded barb V 'hetnax 
level. Onl> a look can teli that it ia thè company D. You do not n 

use your pen for this typeof question. 

Whenevcr you read a question and you proceed to solve 

Zth!u CU T" S " C '’ pallse ' Ask y ‘ ,ursclf this question: "Can 
t Without pen . We veiy slrongly rccommend this approach es 

n your pracl.ce sessions at home. This would help inculcate a 
time-savmg in data analysis which will prove veiy rewarding i 

unavo'idahir’ft r° "’*£ IIU ' srions calculations wìli 

cuTòicoa ®,, y r ut ^ ^ 011 the iook -° ut for some * 

neHWmf ?n e , ' be many l,ues,i0ns vv * | ere you will ha 

peilorm all thè calculations without any short-cuts, but ihere 
many questiona wfaere short-cuts can and should be made 

. J 8 ° (>d wa y of ^ uicker calculation and short cut is appi 

™ es notteadT T apprOX,mate ra,ues if! save lime and 
does not ead to wrong answers. For example, sec Q 1, Ex 6 Here 

this question, you have to find out the year in which thè im 

registered thè highest increasc. In other words, you arerequired to 1 

*edhpmm W " ^ '"P"* 568 in lcn S‘ h b >' maximum. A loo 

ffrnm 8 “ gEesls ,baI Ihc answcr is citila-1974 (from 1973) or 1 

^ , Now we have to cho “e between those two choices , 

Zìi m ’k V 6 10 T Pe ", and calcula,e - To caiculate the increasc 
w, have to subatract thè vaine of importa in the previous year from 

r f ' mpOI ! s m , thal >’ e!ir ' The increases are : 4203 - 2413 701 

24 70 ° 4> Ohi'" T T‘ UeS W6 Ca " make a saf0 a PP™simulici : 
44, 70 - 42, Obviously, thè second of these should be chosen. 


: in thè 


mayj 


As another example, consider Q 2 of the same example. Here 
love to simply divide 5832 by 1811. But to get an answer it would 
tifficient if you divide 58 by 18 and note that this would be only 
tly more than 3. This would be suffacient fòr you to choose (d) as 
answer. 

ie Solved Examples 

We are now presenting some solved examples. We would 
»e that you try them first> keepìng thè suggestions given above, in 
mind. Then you should compare your approach with ours. Also, 
i a record of the time taken by you and also of the type of questiona 
prove time-taking. 

I. Study the following table carefully and answer theqnéstions given 
below : 

Loan disbursed hy 5 banks 
(Rupees in Crorcs) 


huks 

1982 

1983 

1984 

1985 

1986 

A 

18 

23 

45 

30 

70 , 

B 

27 

33 

18 

41 

37 

C 

29 

29 

22 

17 

11 l 

0 

31 

ló 

28 

32 

43 

E 

13 

19 

27 

34 

42 


118 

120 Ì 140 

154 

203 


. In which year was the disburseinent of loans of all the banks put 
together least compàrcd to thè average disbursement of loans over thè 

years ? 

a) 1982 b) 1983 c) 1984 d) 1985 e) 1986 
2. What was thè percentage increasc of disbursement of loans of all 
banks together from 1984 to IÒ857 

a)110 -b) 14 c)90~| 

d) 10 e) None of these 

1 1 n which year was the tota 1 disbursement ofloans of banks A & B 
exactly equal to ihc total disbursement of banks D and E ? 
a) 1983 b) 1986 c) 1984 d) 1982 e)Noneofthesc 
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Q. 4. In which of thè foltowing banks did thc disbursement of 1 
continuously increase over thè years? 
a) A b)B c)C d)D e) E 

Q. 5. If thè minimum target in Lfcc precedi ng years was 20% off 
disburaement of loens, how many banks reached thè target in 1 
a) 1 b) 3 c) 2 d) 4 e) None of th 

Q. 6. In which bank was loan dishuroemem more than 25% of thè 
disbursemem of all banks together in 1986? 
a) A b) B c)C d) D c) E 

Solutions 

Q 1 : (a). Fot* explanation, refer lo thè discussion above. 

Q 2: (d). All banks together means suro of collimi». Thus we ha' 
find out thè perccntagc increase in 140 to 154. Yqu should bc 
do thè remaining mcnlally. 

Q 3: (e). [Noie :-No shortcui. Calculation isneeded forali thc 
Q 4: (e). [Noie Only a visual glance is needed.J ^ • 

Q. 5: (c). [B and C achifìved thè target Target was 20% of 118 - 2ftj 
Q. 6: (a). [Note Since ibis question asks you to tind out thc bank wM 
disburscd more than a given ratio of thè total disburscment, itmeanltì 
it tnustbc thc bunkhaving thè maximum djsbursemcnt in (hat year. Jg 
had, llierefore, only to futd thc batik which disbursed thè largest amu 
in 1986 and this required nothing more than a look. If you uscd (flg 
mental) calculations for this question, you wasted your lime]. 

Ex. 2. Sludy thè tabi e carotili ly and answer thc questions given . ' 
below : 

. Financial Statement of A Company Over The Years > \ 
(Rupees in Lakhs) 


1980- 81 

1981- 82 

19 82- 83 

1983- 84 

1984- 85 

1985- 86 


Gross 

Turnover 

Rs. 

1380.00 

Profit .Interest 

refore int. ! Rs. 

and dcor. 1 

380.92 : 300.25 

Deprecia¬ 
tion Rs. 

69.90 

1401.00 

1540.00 

404.98 315.40 

520.03 390.85 

71.12 

80.02 

2112.00 

2520.00 

599.01 444.44 

811.00 505.42 

88.88 
91.91 ! 


Net Profili 
Rs. ' | 

Ijml! 

IMI, 

49.16- 

65.69 

212.78; 

220.80 


Q. 1. During which ycar did thc ‘Net Profit’ exceed Rs. 1 crore for tlie 
firsl lime? 

a) 1985-86 b) 1984-85 c) 1983-84 

d) 1982-83 c) None ofthese 

Q. 2. During which ycar was thè "Cross Turnover* closest to thrice thè 
‘lYofitbetbre Interest and Depreciation’? 
a) 1985-86 b) 1984-85 c) 1983-84 

d) 1982-83 c) 1981-82 

Q. 3. During which of thc given ycais did thc ‘Net Profit’ form thè 
highestproportion of thc ‘Profilbcfore Intcìcstand Depreciation'? 
a) 1984-85 b) 1983-84 c) 1982-83 

d) 1981-82 c) 1980-81 

Q. 4. Which of thc following registered tire l-'weat increase in temis of 
rupees from thè year 1984-85 to thè year 1985-86 ? 
a) Cross Turnover b) Profit before Interest and Deprecialion 

c) Depreciation d) Interest e) Net profit 

Q. 5. flie ‘Cross Turnover’ for 1982-83 is about whal per cent of thè 

‘ Gross Turnov cr ’ fo r 1984-857 

a) 61 b) 163 c) 0.611 d)39 e) 0.006 

Solutions 

Q. 1: (b) [ only a look is needed] 

Q. 2: (a) The ratio of ‘Cross turnover’ to thè ‘Profit before lntercsfand 
Depreciation’: 

inl 980 - 81 ia S“ 3 - 62 - 

Ìnl98l - 82Ì, 4SS" 3 - 46 
Ì ’' ,082 - 83lS iÌ?3 =2<;6 - 
in 1983-84‘S^r“ 3 - 53 - 

in 1984-85 is =3.11. 
in 1985-86 is 27 ^" =3. 

Q. 3; (a). (We look at thè ‘Net profit’ and ‘Pruiits before interest and 
depreciation’ figures. We nced 
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to find thè year in vvhich ‘ Proti is befòrc ’ is thè smallesi multiple of 

‘Net profits’. Use approximations, 38 + 1,40 2, 52 * 5, 60 -r 6.5, 80 
v 20.92 + 22 and make quick mental culculaiions. Obviously any one 
of thè lasi two is thè answer. We have HO+ 20 = 4, 92 -r 22 > 4, and 
hencc 80 + 20 is thè minimum. Hencc 1984-85 is thè answer. | 

^ ^'!! aI ca|c,llation with approximation is sulllcient. Amone 

2700 - 2500, 900 - 800, 600 - 500, 99 - 92 and 220 - 212, thè fourth is 
a stnglc digit figure and it is thè Icast. J 


0.5: (a). [Approximatcly || x 100 = 60. Hencc (a) is thè answer.) 
Kx3 - ^ ,ud y the l’oliowing tablc carelully and answer the questions given 


Numbcr of boys of standard xì 
pariticipating In differeiit games 


iGames 
, Classes■-> 

XI A 

XI B 

XI C 

XID 

| XIE 

I 

Total 

Chcss 

8 

8 

8 

4 

4 

32 

Badmin- 

toii 

8 

12 

8 

12 

12 

52 

Tablc Tennis 

12 

16 

12 

8 

12 

60 ' 

l lockev 
i Football 

8 

« 

4 

8 

4 

8 

32 

Toul No. of 

1 Boys 

44 

48 

12 

48 

12 

40 

12 

48 

52 

228 

_ 


Note: 1. Every student (boy or girl) of eacli class of standard XI 
participates in a game. 

2 r l ^ SS ‘ thC numbcr of 6 ir,s participating in cach game is 

25/o of the number of boys participating ir each game. 

3. Each student (boy or girl) participales iti one and only one 
game. 

Q. 1. All thè boys of class XI D passed thè annual cxamination bui a 
lew girls larlcd. Il all the boys and girls who passcd and entered XII 

T ? T.r dtl ° of hoys 10 8 ,rls as 5: what would be the number of 
girls who failed in class XI D? 

3)8 b > 5 c > 2 d)l c) none of these 
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J. 2. Girls playing which of the foHowing games need to be combined 
to yield a ratio of boys to girls of 4:1, if all boys playing Chcss and 
Badminton are combined ? 

(a) Table Tennis and Hockey (b) Badminton and Tablc Tennis 
(c) Chess and I lockey (d) Hockey and Football 

(e) None of these 

Q. 3. What should be thè total numbcr of sludents in the school if all the 
boys of class XI A together with all the girls of class XI B and class 
XIC were to be equal to 25% or ihc total number of studerits ? 
a) 272 b) 560 c) 656 

d)340 e) None of these 

ìQ. 4. Boys of which of the foHowing classes need to be combined to 
equal four times the number of girls in class XI B and Class XIC? 
a) XI D & XI E b) XI A & XI B c) XIA & XI C 
d) XI A & XID e) None of these 

Q. 5. If boys of class XIE participating in Cliess together with girls of 
class XI B and class XI C participating in Table Tenqis & Hockey 
respeelively are sdccicd for a course at the college of sports, what 
percent of thè studente vvill gel this advantage approximately 7 
a) 4.38 b) 3.51 c) 10.52 

d) 13.5 e) None of these 

Q. 6. If for social woi k every boy of class XID and class XIC is paired 
with a girl of the same class, what percentagc of thè boys of these two 
classes cannot participate in social work ? ■ 

a) 33 b) 66 c) 50 

d) 75 e) None of these 


Solutions 

Before proceeding to solve this question, let us atialyse the 
significance of the ‘Note’ given ai the end of the tablc. 1 and 3 together 
imply that cach boy or girl must participates in one and only onc game. 
Now, thereforc, 2 implies that (a) the number of girls participating in 
each game is onc-fourth and (b) thè number of girls in each class is 
one-fourth ofthe number of boys. (Can you understand thè conclusion 
(b) here ?). 

Q. 1. Total number of boys iu XI D = 40 
Number of girls in XI D = 25% of 40 = 10 
Sincc all boys of XI D passed, so the number of boys in XII D ■ 40. 
Ratio of boys & girls in XII D is 5 : 1. 
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Number of gir]s in XIID - -• x 40 - 8. 

Number of girls who failed = (10-8) = 2. (Ànswer: c) 

Q. 2. Total number of boys playing Chess & Badminton =<32 + 521 
- 84. 

Number of girls playing Hockey & Football - 25% of 84 

(1 "s ). 

84 ; =21 - 

Smce 84 ; 21 is 4 : 1, so tljc girls playing hockey and football IO 
combmed io yield a ratio of boys to girls as 4 : 1. 

So, answcr (d) is correot. 

Q. 3 Number of boys in XI A - 44; 

Number of girls in XI E ^ 25% of48 - 12; 

Number of girls in XIC = 25% of 48 » 12; 

/. (44-12 4-12) = 68 

Let x be Jhc total number of sludents. 

Then 25% of x = 68 


Total number of studente in thè school = 272 i.e. (a) is carnet 
Q 4 - 4 times thè number of girls in XI B & XIC =4(12-1- 12 ) - 96. 
But. none of ihc pairs of dasses given rhrough (A) lo (D) has this |l 
thè number of boys. So, (c) is corrcct. 

Q. 5. Number ofboys ofXl li playing clicss = 4; 

Number of girls of XI B playing table tennis = 25% of 16 - 4 ■ 
Number of girls ol’Xl C playing hockey = 25% of 8 = 2 

Number ofsmdems sdected for a collise at thè college of sporti " 
(4 + 4 1 - 2 )= 10 . 

Total number of studente 

- (228 +25% of 22$)-28S. ; 

Lctx% of 285 = 10 

So, answcr (b) is concct. 

Q. 0. Since thè number of girla =25% ofthe number ofboys, so only| 
25% of thè boys can pailicipate in social work. 

Answcr (d) iscorrect. 


Kx 4. Sliowii bclow is thè multiple bar diagram dcpiclmg thè changes in 
thè studenti Strcnglh of a college in four facultics from 1990-91 to 
1992-93. 


S§ C j enco D commerco ^L3w 



Studv thè above multiple bar citati and mark a tick against (he 
coiteci answer in each ofthe ibllowing questiona. 

Q. 1. The percentage of studente in Science faculty in 1990-91 was : 
a) 26.9% b) 27.8% 

c) 29.6% d) 30.2% 

Q.2. The percentagc of sludents in law faculty in 1992-93 was : 
a) 18.5% b) 15.6% 

c) 16.7% d) 14.8% 

Q 3.1 low raany times thè total sirength was ofthe strcnglh of commerce 
studenti in 1991-92 ? 
a) 3 times b) 4 times 

c) 5 times il) 6 times 

Q 4. During whicli ycar ihe strengtli of arts faculty was minimum ? 

a) 1990-91 b) 1991-92 c) 1992-93 
Q. 5. How mudi pcrccur was Ihe increase in Science students in J 992-93 
over 1990-91 ? 

«) 50% h) ) 50% c) 6 () 2 A% d) 75% 
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Q. 6. A regular dccrcase in students, strength was in thè faculiy of? 
a) arts b) Science c) commerce <1) law 


i 
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Kx. 5. Study thc iòllowing grapli carcfully and answer thè following 
questioni : 


Solutions 

1. c; Total number of students in 199(1-91 - (600+400+200-150) 

=1350. 

Number of Science studenti in 1990-91 was 400. 


Percentage of Science studente i:i 1990-91 - 



^ 29.6%. 

Answer (c) is correci. 

2. b; Total number of students in 1992-93 = (500+600+250+250) 

= 1600 

Number of law students in 1992-93 is 250. 

Percentage of law students in 1992-93 = ^ 2 ^ 


1600 


x 100 % 


•* Answer (b) is corraci. 

3. d; Total sirength in 1991-92 

(550+ 500+2504 200) - 1500. 


= 15.6%. 


. _ Total strength _ 1500 

Slrengtb of commerce sutdenls ” 250 

So, answer (d) is coiteci. 

4. c; A slight look indicates that thè stingili in arts faculty in 1990-91, 

1 *>91-92 & 1992-93 was 550, 600 and 500 rcspectively. So, it was 
minimum in i992-93. 

Answer (c) is coiteci. 

5. a; Number of Science students in 1990-91 was 400. 

Number of scicnce students in 

Percentage increase = [ —^ x 


Answer (a) is coiteci. 

6. a; [Just a look is sufficient.] 


1992-93 was 600. 
ìooì % = 50%. 


Indla's Biscuit Export 


500 

450 

400 

350 

300 

250 
200 4 
150 4 
100 \ 
50 



1983 


1984 


1985 


1986 


1987 


Q.l. In which ycar was thè vaine per lon minimum ? 

a) 1983 b) 1984 c) 1985 

d) 1986 e) 1987 

Q. 2. What was thè dilTerence between thè biscuits exported in 1985 and 
1986 ? 

a) 10 b) 1000 c)100000 

d) 1000000 e) none of these 

Q.3. What was thc approximate percoli increase in export vaine from 
1984 to 1987 ? 

a) 350 b) 300 c) 43 

d) 24 e) none of these 

Q. 4. What was thc percentage drop in export quantità fn>m 1983 to 
1984? 

a) 75 b) ni! c) 25 

d) 50 e) none of these 

Q 5. If in 1986 thè goods werc exported al thè sanie rate per ton as that 
in 1985, what would bc thè value in croresof rupees of export in 1986? 
a) 400 b) 352 c)375 

d) 330 e) none of these 
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Solutions 

1. (a); To evaluate thè value per lon, we need lo divide thè value ol 

dark bar by thè value of thè othcr bar. A quick mental calculaj 
cnables us to find that thè ratio is 150 ™ 100 = 1.5,150 -5- 75 — 2, 

* 150 > 2,400 + 160 = 2.5, 500 + 200 - 2.5. It is thè least in first 
Answer : a. 

2. (d); 160 - 150 — 10 lakh tons. 

3. (e); Increase frouì 150 to 500 is an increase of 350. It is (350 15( 

approximately 2.3 or 230%. 

4. (c); froiti 100 to 75 therc is a drop of 25 which is 25% of 100. 

5. In 1985, thè cost of 150 lakh tons — Rs. 330 crores. 

(330 crores! 


.. In 1985, thè costof 1 ton ■ Rs. 


Rs. 


330> 

1.50 


150 lakhs 


Rs. 220. 


In 1986, thè export value = Rs. (160 lakh x 220) 

= Rs. (1.60 x 220) crores 
= Rs. 352 crores. 

Hence, answer (b) is correct. 

Ex. 6. Study thè graph careMy and answer thè questiona giveti beloi 

Wheat Importi (In thousand tonries) 



. In which yeai did thè imports registerhighesl increase over its 
preceding year ? 

a) 1973 b) 1974 c) 1975 

d) 1 982 e) none of these 

[, 2. The imports in 1976 were approximatcly how many times that of 
♦he year 1971 ? 

a) 0.31 b) 1.68 c)2.41 d)3.22 e)4.5 

Ì. 3. What is thè ratio of thè years which ha ve above average imports 

to those which bave below average imports ? 
a) 5:3 b) 2:6 c)8:3 d) 3 :8 e) none of these 

4. The increase in imports in 1982 was what percent of thè imports 
in 1981 ? 

a) 25 b) 5 . c) 125 d) 80 e) none of these 

}. 5. The imports in 1974 is approximately what percent of thè average 
imports for thè giveri years? 

a) 125 b) 115 c) 190 d)85 e) 65 

jolutions 

[, (c). See explanation in thè introductory discussion. 

Ì. (d). See explanation in thè introductory discussion. 

j. (e). Average of thè imports 

= — (3465+ 1811 + 2413+ 4203+ 7016+ 5832+ 2000+ 2500) 

- 3655. 

The years in which thè imports are above average are 1974, 1975 & 
1976, i.e. there are 3 such years. 

The years in which thè imports are below average are 1970, 1971, 
1973, 1981 & 1982, i.e. theye are 5 such years. 

Requi red ratio is 3 : 5. 

! 4. (a) (500 of 2000 is 25%. You should bave done it uienlalty.) 

; 5. Average import = 3655 thousand tonnes. 

Import m 1974 = 4203 thousand tonnes. 

Let x% of 3655 = 4203. 

(4203x100' 
l 3655 


Then, x 


Yaars 


= 115%. 

.'. Answer (b) is correct. 



c 

Companies 


Q. I What is thè ratio of companies having more demand than produ¬ 
ction to lhose having more production than demand ? 
a) 2:3 b)4:l c)2:2 d) 3:2 

Q. 2. What is the differencc between average demand and average 
production of the live companies taken together ? 
a) 1400 1>) 400 c) 280 

d) 138 e) none of these 

Q. 3. The production of company D is approximately how many timei 
of the production of the company A ? V 

a)1.8 b) 1.5 c) 2.5 

d) 1.11 e) none of these 

Q. 4. The demand for company ‘B’ is approximately what per cent of 
the demand for company 4 C* ? 

a) 4 b) 24 c) 20 d)60 i 

Q. 5. If company 'A' desires to meet the demand by purchasing surplx 
T.V. sets from a single company, which onc of thè following compì 

nies can meet (he need adcquately ? 

a)B b)C c)D 


DataAnalyste 1,0 

Solution 

1. d; A simple i'nspection is enough to teli that. 

2. c; Average demand 

= | (3000+600+2500+1200+3300) = 2120. 

Average production 

* | (1500+1800+1000+2700+2200) - 1840. 

Differcnce between average demand and average production 
= (2120-Ì840>= 280. 

So, answer (c) is conect. 

3. a; Lei k (1500) = 2700 or k = 1.8. 

So, answer (a) is còrrect. 

4. b; Let x% of (demand for C) * (demand for B) 

i.e. ~ - 2500 = 600 or x = = 24% ' 

Answer (b) is correct. 

5. (c). See the explanatìon in the introductory discussion. 

Ex. 8. Study the following graph and answer the questions given bclow: 

RMMK ot Annual Examlnatlon in a High School (all 
datala %) 



d) none of these 
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Q.l. In which standard is thè difference between thè result of gnfc ani 
that of boys maximum ? 
a) V b) VII 

c) X d) Vili 

Q 2. In which standard is thè result of boys lesa tlian thè averagc resul 

ofthegirls ? 

a) VII b)IX c) VI 

d) VIII e) V 

Q. 3. In which pair of standard s are thè resulls of girls and boys in inverse 

proportion ? 

à) V & X b) V & VI c) VI & VITI 

d) V & IX e) VI & IX 

Q. 4. In which standard is thè result of thè girls more than thè average 
result of thè boys for thè school ? 
a) IX b) Vili c) VI 

d) X e) VII 

Q. 5. In which standard is thè failure of girls thc lowest ? 
a)X b)VII c) Vili 

d) V e) none of these •- 

Solutions * 

1. (d). (Visual inspection is sufficienti 

2. Average result of girls 

= | (60+70+60+60+80+60) = = 65%. 

o u 

So, in VII standard thc* result of boys is less than thè average result of 
thè girls. Thercfoie, (a) is correct. 

3. In VI standard, thè results of boys and girls are in thè ratio 8:7; 

while in IX standard, thè results of boys and girls are in thè ratio 7:8. 
So, answer (e) is correct. 

4. (a): [You should nothave doneany calculation for this question. 

Obviously, thè only answer possible is that in which thè result o§ 
girls is thè best. In other words, thè tali est dark bar. Hence class IX.] 

5. (e). [Same explanation as in previous example.] 


età Analysis 

x 9. The sub-dividcd bar diagram given below depicts thè result of 
B.Sc. students of a college for three years. 


^ Ttiird OWiton 

Hsacond Dlvlslon 

« ' 

JFirfilOM&ion 


Study thè above bar diagram and mark atick against thc correct 
answer in each question. 

Q. 1. How many percent passed in Ist division in 1982 ? 

a) 20% b) 34% c) u|% à)U—% 

Q. 2. What was thè pass percentage in 1982 ? 

a) 65% b) 70% c)74.6% d) 82.3%. 

Q.3. In which year thè college had thè best result for B. Se. ? 

a) 1982 b) 1983 c) 1984 
Q.4. What is thè number of third divisioners in 1984 ? 
n\\r^ M7S d 70 d) 65 
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Q. 5. What is thè percentage of students in 1984 over 1982 ? 

a) 30% b)17~% c) 117yy% d) 85% 

Q. 6. What ss thè aggregate pass percentage during thrce yeats ? 
a) 51 j% b) 82.7% c)80.5% d) 77.6% 

Solutions 

20 


Ans. 1. Percentage of 1 st divisione^ - f—_ * ! qo 




Answer (d) is correct. 

Ans. 2. Total students passcd = 140. Total students appeared = 170. 


Pass percentage - 
Answer (d) is correct. 


x 100 


% = 82.3%. 


Ans. 3. Pass percentage in 1982 = | x 100 


150 


140 


= 82.3%. 


Pass percentage in 1983 = | ~ x ] 00j% - 76.9%. 

Pass percentage in 1984 = ^ x 100j% = 82:5%. 

So thè college had best restili in 1984. .. Answer (c) is correct, 
Ans. 4. Third divisioners in 1984 = {165 - 95) = 70, 

Answer (c) is correct. 

Ans. 5. Students in 1984 = 200. Sludents in 1982 = 170. 

Requtred percentage = ^—2. x 10 oì% - 117 jy%. 

Answer (c)is correct. 

Ans 6. Total nuipber of students appeared during 3 years 
= (170+ 195 +200) = 565. 

Total number of sludents passed during 3 years 
= 040+150+ 165) = 455. 

Aggregale pass percentage = j ~ x 100 j% - 80.5%. 

So, answer (c) is correct. ' 
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In thè above graph, which categoiy shows thè bighest % 
increase in the periods shown? 

a) Skilled workers b) Unskilled worlcers 

c) Agriculturists d) None of these 

Soln: We don’t look for calculation. The maximum diffcrence of two 
bars lies for uriskilted worker. Thus, our answer is b. 

Ex 11: 


Export of Diamorrds 


2000 
1500 
1000-t 
500 
0 


IH 


1981*82 1982-80 1983-84 1984-85 1985-88 1068-87 

Beiween which two years the export of diamonds incrcascd by 
minimum per ceni? ' 

a) 1983-85 b) 1984-86 c) 1985-87 d) 1981-83 
Soln: Therc is regular increase in export ofdiamond except the year 
from 1983-84 lo 1984-85. Thus, our answer (a). Here also we don’t 
need to calchiate the percentage increase for different periods. 
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Ex 12: 


Industriai growth 
{1 unit ■ Rs 1 Jakh crores) 



How many of thè countries (mentioned in thè graph) liave t\ 
industriai growth more than Rs 10 lakh crores? 

1)2 .2)3 3) None 4)4 

Soln: 2; India, Pakistan, China. 

Ex 13: 


0 


India’s exports 


□ 


India's imports 


40 


30 


20 


10 


0 4 - 



I960 1981 


1902 


1983 


1984 


Which one of thc following conclusions drawn is not correo!? 

a) There was downward tiend in tradc between 1981-82 


b) After 1983 there was a fall of about 30% in India’s export* and 
iniporis. 

c) In Ihc year 1982 only thc trade balance was is favourof Indian 
economy. 

d) None of these 

Soln: b; (a) is con ect. There is upward trend between 1981-82 bccause 
exports increase and imports decrease during this period. 

(c) is also currect. Because in none ofthc other years imports was 
less than thè expoits. 

Ex IS: Profit camed by different scctors (in Rs crores) 


ISectors/Years -> 

80-81 

81-82 

82-83 


84-85 

Private Sectors 

■9 

45 

mzm 

48 


Public Sectors 

25 

32 

40 

50 

50 


Which of thè following statemene is true? 

a) In 1980-81, thè gap between thè profits of private sectors and 
public sectors is minimum. 

b) Private sectors eamcd more profit than public sectors in each 
time period. 

c) Private scctors’ eamings shows an increasing trend fiom 1980 
to 1985. 

d) Public sectors’ eamings reaches its highcst point. 

Soln: b; (a) is not true because 1983-84 has thè least gap. 

(d) Absurd condii si on is made. We can’t say that an earning of 
Rs 50 cr. (in 1985) is thè limit for Public Sector unit. 

Problems on Line Graph and Tabies (asked in previous exaros) 
Direction» (Q. l-$): Study thè following graph carefully nnd 
answer thè questiona given below it: 

. Ratio of value of Imports to Exports by a company over thè years 
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Q. 1 : II’thè tota) exports ir» 1992 and 1993 togeihcr was Rs. 600 cmre, what' 
was thè total of importa in tliosc Iwo years? 
l)Rs 800 croie 2)Rs540crorc 

3) Rs 900 crore 4} Rs 450 crore 

5) Data inadequale 

Q. 2: If thè importa of thc company in 1995 w«e Rs 270 croie, what was 
thè exports of thc company in thè same year? 
l)Rs 200 crore 2) Rs 240 crore 

3) Rs 180 crore 4) Data inndequatc 

5) None of Illese 

Q. 3: In which of thè follo wing years were thè imports minimum propor- 
tionate to ihe exports of thè company? 

1)1991 -2)1992 3)1993 4) 1996 5).N.one ofthese 

Q. 4: What was thè pcrcentage increase in impoils from 1993 to 1994? 

DW6?. 


2)66f 


3) 133j 


4) paia inadequatc 5) None of these 
Q. 5: fn how niany of Ilio given years werc thè importa more ihan thè 
expoits? 

^ 1 2)2 3)3 4)4 5) None ofthese 



Q. 6: Find thc number of months which bave shown below average 
performance of thè monthly average vaine* of thè rupee against 
thè US dollar in (he year 1998. 

1)5 2)7 3)6 4)8 5).None ofthese 


Q. 7: Tlie highest value of (he rupee against thè US dollar is approxi- 
mately how much grealer than thè average value for thc given 
period? 

1) 2.28 2) 1.91 3) 1.22 4) 1.62 5) 2.63 

Q. 8: Find thè percentage increase in (he value of thè rupee against thè 
US dollar from Jan to Dee. 

1)8.1% 2)8% 3)7.8% 4)7.9% 5)8.8% , 

Solutions 

1.5 

2.5; Import in 1995= 270 cr; y ■* l.2 
270 

/. Export in 1995 = yy - Rs 225 crore 

3. 3; Ihe E/l is minimum in this year. 

4. 4; % increase in imports in 1994 over 1993 can’t bc found in absence of 

absolute value. 5. 3 

6.2; Average of integrai values = -jy (39 x 4 + 40 + 42 x 7) 


= Jl ^ 56 ' 40 ~ 294 ^ = x 490 = 40 ' 8 

Clearly, there are 7 monito (Jun-Dec) showing below-averagc per¬ 
formance. 

Note: (i). A higher value of thè dollar implica poor performance of thè 


rupee. 

(li). Why did we ignoro frazionai values? Bccause ifwe add 
tliem, thè average will bc increased by less than I Since no month 
value lies between 40.8-and 41.8, any such increase is insignificant 
for us. / 

7. 4; In Aug, there is thè highest value 42.90 of thè rupee against thjè US 

dollar. 

Average «40.8 + 0.5 (approx. ave. of fractional values) 

« 4] ,3 . . Required value « 42.9 - 41.3 = 1.6 

8. 3; Required percentage increase 


42.55 - 39.41 
39.41 


x 100% 




slightty greater than 3.14 x 


100 

40 


i.e. 3.14 x-2,5 i e. 7.85% * 7.9% 
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1) 1996 2) 1997 3) 1995 4) 1994 5) None of these 

►. Ì3: How many types of two-wheelers bave shown à continuous 
growth in thè production for thè given period? 

1)2 . 2)3 3 )4 • 4)1, 5) None of these 

14: The approximate percentage increase in thè total production.of 
all types of two-wheelers in 1997 in comparison to 1995 was 
1)16% 2)20% 3)23% 4)25% 5)28% 

>. 15: What is (he maximum value of thè difference in thè production 
of any two types of two-wheelers for thè y^ars 1997 and 1998? 

1) 14750 2) 87500 3) 157500 4) 147500 5) None of these 

olutions 

. 4; Value per kg in 1993 = = 2.09 


uantity (In lakh k] 


Value (in Rs crore 


I 1997 I _200_|_ 450 1 

Q. 9: In which year was ihe value per kg maximum? : 

1)1993 2)1994 3)1995 j 

4) 1996 5) 1997 j 

Q. 10: If thè pricc of rice were to go up by 40% in thè year 1997 and { 
quantity of rice expoited to fall by 30%, what would have Kb 
I ndia’s eaming from ricc export in this coridition? 1 

1) 442 cr 2) 438 cr 3)460cr 

4)44] cr 5) None of these 

Dlrections (Q. 11-15): The followlng tableshows thè producili 
of different types of two-wheelers fcom 1993 lo 1998, Study Ih e tàt 
carefully and then answer thè questions. 

No. of two-wheelers (in *000) 


3.3 maximum value 


0. 4; India'* eaming in 1997 ^450 x ———x 
1.5; 1996 issuchayear. 

2. 1; Approximate average of the total production 
215 + 237 + 251.5 + 268 +- 299.5 + 334 


- —-— = 267.5 » 268 which is cqual to prod. in 1996. 

6 

3. 1; D and E have shown continuous increase in the production. 

, ^ 299.5 — 251.5 48 50 1 _. A0/ 

4,2> 251.5 251.5 * 250 "5 20/o 

5.4; For the maximum difference of the production of two types for 19?7 
and 1998, wc have to select the types one. having thè highest produc¬ 
tion for 1997 and 1998 and the other having the lo west production for 
1997 and 1998. 

E-> 80+ VÒ5=185=* 185000 
' B -+ 19.5 ,+ 18 = 37.5 => 37500 

Requirdd difference = 185000 - 37500 = 147500 


Q. 11: In which yearthè total production of A and D together 
to the total production of E and F togcther2 
1) 1997 i 2) 1993 - 3) 1994 

4) 1995 5) None of these 

Q. 12: In which year was thè total production of all types of two-whi 
taken togolher equal to thè approximate average of thè 
production of the two-wheelers during the given period? 


1994 

1995 

1996 

1997 

34 ; 

40 

35 

37.5 

i 22 

25 

23 

19.5 

22 

16 

25 

29 

62 

67.5 

75 

76 

45 

48 

50 

80 

52 

55 

60 

57.5 

! 237 

251.5 

268 ‘ 

299.5 ' 
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SOME OTHERILLUSTKATIONS OF GRAPHS 

Ex 16: If 0° C is given by 4° x and 100° C is givon by 24° x, which 
the following gives roughly (he relationship belween C and x? 






Solo: Ans is (b). The graph should be increasing because with increase 
in C, thè value of \° al so incrcascs. 

Ex 17: If a body follows thè mortoti as shown is (he following figure, 
what is thè total di stanco covered by thè body? (V is veloci ty in 
j M/soc and T is thè lime in secondi) 
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Solo: d; Dislance = Vclocity x time 

“ Total enclosed area = ~><5xl+5x(4-l) + -jx5xl 
= 20 melres. 

i Verni Diagrams 

Pictonal represcntation of sets gives most of thè ideas about 
I sets and theii propertics in a much easier way than thè represenlation of 
! sets given in language forni. This pictorial representation is don e Ijy 
means of diagrams, known as Verni Diagrams. 

The objects in a set aie called thè members or elements of thè set. 
If A — {1,2,3,4,5,6), tben 1,2,3,4,5 and 6 are thè members 
or elements ofthe set A. 

If B = {x : x is a positive integer divisible by 5 and x < 25) or, 
H = {5. IO. ) 5, 20}, then 5, 10, 15 and 20 are the clemente ofthe set B. 
A B 



a)IOmetrcs b) 50 melres c)80metres d)20metres 


AnB (read as set A interscction set B) is the set liaving the 
common clcmcnts of boti) the sets A and B. A cy B (read as set A union 
set B) is the set having all the elements ofthe sets A and B. A - B (read 
a s set A minus set B) is the set having those elements of A which are noi 
in B. 

In otlier words, A - B represenls the sei A exclusivcly, i.e. A - B 
have the elements which aie only in A. Similarly, B - A represenls the 
set B exclusively. We keep it in mind that n(A uB) - n(B u A) and 
n(A nB) = n(B n A). 

The mnnber of elements of a set A is represented by n(A), bui 
n(A-B)*n(tì- A) 

New, by thè above Venn diagram it is obvious that 

n(A) “ n(A - B) i n(A r\ B).(1) 

ii(B) - n(B - A) - n(A n B).(2) 

n(A u B) - n(A • B) n(A n B) + n(B - A).... (i) 

Adding (1) and (2) we get, 

n(A) + n(B) - n(A - B) -i n(B - A) + n(A n B) + n(A n B) 
or, n(A) y n(13) - n(A n B) - n(A - B) + n(B - A) + n(A n B)... (ii) 
proni (i) and (ii), we have 
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n(À uB) = n(A) + n(B) - n(À n B).... (3) j 

Solved examples i 

Ex. li In a class of 70 students, 40 like a certain magazine and 37 li] 
.another ceitain magazine. Find thè number of students who li] 
both thè magazines simultaneousìy. . j 

Soln: n(A u B) = 70 n(A) = 40, n(B) = 37 

Now, 70 “ 40 + 37 - n(A n B) /. u(A n B) - 77 - 70 = 7,| 
Ex. 2: In a gropp of 64 persona 26 drink tea but noi coffee and 34 dqt 
tea. Find how many drink (i) tea and coffee both, (ii) coffee W 
not tea. ' 

Soln: (i) n(T UC) = 64, n(T - C) = 26, n(T) « 34 ] 

We have, n(T) = n(T - C) + n(T n C) •] 

or, 34 = 26 + n(Tn C) fi(T n C) =34 - 26 = 8 
(ii) Again, we have "j 

n(T uC) = n(T) + n(C) -,p(T n C) 
or, 64 - 34 + n(C) - 8 n(C) = 38 
Now, n(C) = n(C - T) + n(T n C) j 


or, 38 = n(C - T) + 8 n(C - T) = 38 - 8 = 30 ‘.j 

Ex. 3: In a class of 30 students, 16 have opted Mathematics and 12 hay 
opted Mathematics but not Biology. Find thè number of studen; 
who have opted Biology but not Mathematics. 

Soln: n(M y B) - 30, n(M) = 16, n(M - B) - 12, n(B - M) - ? ' 

We have, n{M) - n(M - B) + n(M r\ B) 
or, 16=12+ n(MnB) nfMn B)-16 -12 = 4 1 

Again, we have, n(M uB) = n(M) + n(B) - n(M n B) 
or, 30 - 16 + n(B) - 4 or, n(B) = 30 -12 = 18 
Now, n(B) = n(B -M) + n(M n B) . 
or, 18 = n(B -’M) + 4 /. n(B - M) = 18 - 4 = 14 
Ex. 4: In a class of 70 students, 40 like a certain magazine and 37 1 
another while 7 like neither, 

(i) Find thè no. of students who like at least one of thè 

magaziues.. 

(ii) Find thè no. of students who like both,thè magazines sim 
tancously. 

Soln: We have, total no. of students = 70 in which 7 do not like an 
thè magazines. 

For our consideration regarding liking of magazines, we are 
with 70 - 7 •- 63 students. 




Thus, n(A uB) = 63, n(A) = 40, n(B) = 37 

(i) The no. of students who like at least one of thè two magazlr.es 

-n(A u B) = 63. 

(ii) ttie no. of students who like both thè magazines simultaneousìy 
= n( A n B) = ? 

We lave, n(A u B) = n(A) + n(B) - n(A n B) 
or, 63 * 40 + 37 - n(A r B) n(A A B) - 77 - 63 = 14 
Ex. 5: In a school 45% of thè students play cricket, 30% play hockey 
and 15% play both. Wliat per cent of thè students play neither 
cricket nor hockey? 

Soln: n(C) - 45, n(H) = 30, n(C n H) = 15 
/. n(C u H) = 45 + 30 - 15 « 60 

i.e., 60% of thè students play. They play either cricket or hockey 
or both. 

So, thè remaining 100 - 60 * 40% students play neither cricket nor 
hockey. 

Ex. 6: Out of a total of360 musicians in a club 15% can play all thè Ihree 
instrumcnts — guitar, violin and flute. The no. of musicians who 
can play two and only two of thè above instruments is 75. The no. 
of musicians who can play thè guitar alone is 73. 

(i) Find thè total no. of musicians who can play violin alone and 
flute alone. 

(il) If thè no. of musicians who can play violin alone be thè same 
as thè number of musicians who can play guitar alone, then 
find thè no. of musicians who can play flute. 

Soln: guitar 


violin 


Total no. of musicians = 360 

15% of 360 = 54 musicians can play all thè three instruments. 
Gi ven that x + y = z = 75 
Now, 73 + f -f- v + (x + y + z=) 7'5 + 54 = 360 
v + f » 360 - (73 + 75 + 54) = 158 
(li) Now we have v = 73 
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The no. of rmisicians who can play finte alone, 
f-(v + 0-v - 158-73-85 
and thè no. of mnsicians who can play tlute 
=* f + x + y + 54 ** 85 i- 54 + (x + y) 

We have.x + y + z = 75, x + y = 75 - z. 

As either x + y or z is unknown, wc cannot find out thè no. 
miisicians who can play flute. Hence, data is inadequate 
Ex, 7: Out of a total 85 children playing badminton or table tennis 
both, total number of girls in thè group is 70% of thè total numb 
ofboys in thè group. The number of boys playing only badmin 
is 50% of thè number ofboys and the total number of boys playì 
badminton is 60% of thè total number of boys. The number 
children playing only table tennis is 40% of thè total namber 
children and a total of 12 children play badminton and table tenni 
both. What is thè number of girls playing only badminton? 

1) 16 2) 14 3) 17 4) Data inadequate 5) None of these 

Soln: Let thè number ofboys - x 


then x + yj~ = 85^x = 50 
No. of girls = 85 - 50 = 35 


Number diagram 

In such type of questions there are certain numbers in the seta 
and keeping the principles of Venn diagram in mind we have to answer 
thè questions. 

Solved Example 

Study thè following diagram carcfully and answer the ques-' 



Set A 


SetB 

24 

rn\ 


17 1 

hi 

\ 19 

38 | 

25 

/ 36 18 

26 

Vló/ 

34 


Q. I : What is thè diflerence between the sum of the numbers of the two sets?f 
Q. 2: What is the differencc between the sum of thè numbers of set A I 
and the sum of the numbers which are exclusivcly in set A? | 
Q. 3: Find the dift'erence between the sum of the numbers of set A and | 
the sum of the numbers which are exclusivcly in set J3. $ 


Row 1 

Column 1 

Column 2 

24 

13 

Row 2 

30 

16 

Row 3 

17 

27 

Row 4 

31 

28 

Row 5 

15 . 

26 


Ul CAUIUUMSMU1W1, tvwo **>"* ..-j — -- J -- 

tioned. So, in any table you must keep in mind tliat horizontal lincs 
represent tows wliereas vertical lines repTesent columns. ' 

So, 31,28,23,21 and 29 are the numbers of row 4; 35,20,19, 
23 and 32 are the numbers of coltimn 3; eie. 

Also, 20 is thè number orrow 2 andeolumn 3,21 is thè number 
of row 4 and column 4. 

IfR => Row and C =5- Column then R5 C4 implies thè number 
18, R3 C3 implies the number 19 ctc. 

Solved Example 

Study the abovc table carcfully and answer accordingly. 
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<R => Row and C => Coliimn) 

Q. 4 : Which of thè following pair is thè sanie? 

(i) R4 C2 and R2 C4 (i i) R3 C3 and R2 C5 

(iii) «5 C2 and R4 CI (iv) R3 C5 and R4 C2 
(v) None of thcse 

Soln: R4 C2 => 28, R2 C4 => 11,28 4 11. So we go for thè next optij 
C3 =? 19, R2 C5 => 27, 19 4 27. So we again go for thè 
, option and gei (iv) as thè answer as R3 C5 28, R4 C2 => 28. 

Q. 2 : The total of thè mimberof which of thè fol lowing combinatìonsl 
thè maximum? i 

(i) R3 C3 and R4 C4 (ii) R2 C4 and R4 C2 

(iii) R5 C3 and R4 C2 (iv) R 4 C5 and R2 C3 
(v)R3C4andR2C2 

Soln: We bave thè option (i) -> 19 + 21 =40 
op_tion(ii) -► Il + 28 «39 
optioa(iii) -> 32 + 28 = 60 
option (iv) —> 29 + 20 *= 49 
and option (v) -> 33 + 1 6 = 49 
Clearly, (iii) is thè answer. 

Solved Example 

The following graph shows thè no. of workers of different cate- 
gories A, B, C, D, E, F, G and H of a factory for thè two different yearè. 
Total no. of workers in 1997 - 19QD 



Q. !: What is thè total no. of increased workers for thè categories ini 

which the no. of workers has been increased? 

Q. 2: Find thè percentage decrcase in the no. of workers for thè categories 
D and F taken together? 
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Q. 3: Which categories bave shown the decreasc in the no. of workers 
ffom 1997 to 19987 

Q. 4: Find the maximum possible difference of the no. of workers of any 
two categories taken together for one year and any two for the 
other year. 

Q. 5: What is the difference between the no. of workers of thè category 
F for the two years and the angufar vallics of the sartie category 
for the two years? 


Soln: 


1997 

A->(10% of 1900 


=). 


1998 

(12.5% ofl 800 =) 


190 

225 

B -> 285 

234 

C -> 228 

180 

D ->475 

360 

E ->152 

144 

F -> 285 

225 

G-> 114 

162 

H-> 171 

270 


Solutions 

I. The no. of workers has been increased in the category A (from 190 to 
225 - 35), G (from 114 to 162 = 48) and H (from 171 to 270 = 99). 

/. Total no. of increased workers = 35 + 48 + 99 * 182 
2: Reqd. percentage decrease 

. l475 - 3 4 ? 5 ;g 5 - 22S) X 100% K 100% - 23% 

3: Reqd. categories are B,'C, D, £ and F. 

4: For the reqd. purpose, we havt to select (1) the two categories having 
the highest no. of workers in 1997 and simullancously the two catego¬ 
ries having the least no. of workers in 1998 and (2) the rivo categories 
having the highest no. of workers in 1998 and simultanepusly the two 
categories having the least no. of workers in 1997. 

Now, considering (1), we get 
thè difference - (475 + 285) - (144 + 162) = 454 
Now, considering (?), we get 
thè difference = (360 + 270) : (114 + 152) = 364 
454 > 364 So, the reqd. difference = 454 
5: The difference between the no. of workers of the category F for the two 
years = 285 -225 = 60 
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and thè pcrcentage difference (15 - 12.5 =) 2.5% 
We bave 100%= 360° 

2.5% 


100 


x 2.5 = 9 


Questiona asked in previous exams 

SBl PO held on Februury 1999 

Directions (Q. 1-5): Study thè following graph carefully ani 
answer thè questiona given below. 

Percentage net p» ofit of two companies over tlie years 



1* ^ the tota l income in 1992 for Company B was 140 crores, what was 
thè total expenditure in that year? 

1) 100 .sr 2) 110 cr 3) 98 cr 

4) Data inadequate 5) None of these 

2. If thè total expenditure of 1993 and 1994 togetherof Company B was 
Rs 279 crores, what was thè total income in (hese years? 

l)Rs 121.5 cr 2) Rs 135 cr 3)Rsl40cr 

4) Data inadequate 5) None of these 

3. In huw many of thè given years thè percentage of expenditure to thè 
intome of Company A was less than fifty? 

1) One 2) Two 3) Threc 4) Four 5) None of these 

4 ^ thè total expenditue of Company B in 1994 was Rs 200 crores, what 
was the total incorno? 

1) Rs 160 cr 2) Rs 280 cr 3) Rs 260 cr 

4) Data inadequate 5) None of these 


5 . In which of the following years was thè total income moro than doublé 
the total expenditure in that year for Company B? 

1) 1995 2) 1993 3)1997 4) 1992 5) None of these 

Directions <Q. 6-10): Study thè following table carefully and 
answer the questions given below il. 

Nuraber of caudidates frolli different location* appeared and passed 
III a competitive examination over the years 


Year 

Rural 




)lises 

Add. 



Passed 

App„ 

Passed 

App. ., 

Paserì 

KtJlll 

wiwm 




5054 

1468 

. 953 S 

3214 

1991 

1839 

sin 

8562 

2933 

7164 


10158 

4018 

IÌ751 







9695 

13038, 

1993 

5032 



IH 


3628 

11247 

5Ì58_ 

1994 

4915 

1658 

9784 

4015 

9015 

4311 

12518 

63281 

1995 

5628 

2392 

9969 

4263 

1725 

4526 

13624 

6419 


U. l «71 UtVi “vi>. .— ---- » 

conti nuous increasc both in appeared and passed? 

1) Scmi-urban 2) State capitai 

3) State capitai & Rural 4) Mctropoliscs 

5) None of these 

7. In which of the following years was the percentage passed to appeared 
candidates from Semi-urban area the least? 

1) 1991 2) 1993 3) 1990 

4) 1992 5) None of these 

8. What approximate value was the pcrcentage drop in the number of 
Semi-urban caudidates appeared from 1991 to 1992? 

1)5 2) 10 3) 15 4) 8 5) 12 

9. In 1993 percentage of candidate* passed to appeared was approxi- 
mately 35 from which location? 

1 ) p ura l 2) Rural and Metropoli ses 

3) Scmi-urban and Metropolises. 4) Rural and Semi-urban 

5 ) None óf these 

10. The total number of candidates passed from Rural in 1993 and Semi- 
urban in 1990 was cxactly equal to the total number of candidates 
passed from Siate capitai in which of the follqwing years? 

1)1990 2)1993 3)1994 

4 ) 1 992 5 ) None .of th ese 
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Direction* (Q. 11-15): Stirdy thè following table carefully ari 
answer thè questions givcn below: 

Marks (out of 50) obtained by Fivejtudeiits P, Q, R, S and T In 
Five Subjects in Five periodica! exami natìon of each subject 


Students 


Periodicals 





■■inpiriFTimn 

i Sa uggì PlBlElBipgRigrit^ipa 

mmmmmmmmmmmrn 



I ^ I f w. | | M f I 4S I 40 l i 

11 What was the average marks of (he five subjects of student Q in thè lst; 
periodical? • 'j 

1)32 2)34 3)40 4)30 5) None of these 

12. What was thè total of marks of student T in Science in all thè periodicals 
togClher? 

1) 160 2) 180 3)190 4) 140 5) None of these 

13. The averagè pdeentage of marks obtained by student P i/i Maths in thè 
five periodicals was exactly equal to thè average percentage of marks! 
obtained by student R in thè five periodicals in which of theTollowing 1 11 
subjects? 

1) Engltsh 2) Geography 

3) Science and Geography 4) Maths 

5) None of these 


Data Analysis 735 

14. In which of thè following subjects was thè average percentage of marks 
obtained by student S thè highest? 

1) Maths 2) Science 3) History 

4) Geography 5) English 

15. In which of thè periodicals thè student P obtained highest percentage of 
marks in Geography? 

1)1 2) II 3) III 4) IV 5) V 

Directious (Q. 16-20): Study thè following grapli carefully and 
answer thè questiona glven below. 

Production of three types of tyres by a company over thè year (in lakh) 





94 95 


16. What was thè percentage drop in thè number of C type tyres manufac- 
turcdfrom 1993 t© 1994? ’ 

1) 25 2) 10 3) 15 4) 25 5) None of these 

17. What was thè difference between thè number of B (ypc lyres manufac- 

turedi^ 1994 and 1995? , 

1) 1,00,000 2)20,00,000 3) 10,00,000 

4) 15,00,000 5) None of these 

18. The total number of all.thè three types of tyres manufacturcd was thè 
Jeast ih which of thè following years? 

1) 1995 2) 1996 3) 1992 4) 1994 5) 1993 

19. In which of thè following years was the percentage produclion of B type 
to C type tyres the maximum? 

1 ) 1994 2) 1992 3) 1996 4) 1993 5) 1995 
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20, The total production of C type tyrcs in 1992 and 1993 togethcr was wl 
perccnlage of production of B type tyres in 1994? 

1)50 2) 100 3) 150 4)200 5) None ofthese 

Solutions: 

1. 5; % prolìl - fenditure 

Expenditure 

or ,4S = ^=^xl°0 

140 45 f 9 . 29 

° r ' E " 100 + 1 20 + 1 " 20 

■■ E= 140 f§) = 96 ' 6cr - 

Direct Formula: 

Expenditure — Incoine 


100 


% profit +• 100 


100 


Note: 1. Because when we purchase somethihg, we pay some amoui 
or we expend some amount so we can consider thè Cost Price L 
Expenditure. The same logie can be applied witli Selling Prie] 
and Income. 

2 . Understand thè above logie and you can derive thè direi 
formula yourself. Sec thè logie: To make profit, Expenditut 
should be less than Income. So our multiplying ftaction is les- 
than oue. Since tliere is profit thè concemed numbers are 100 anj 
100 + 45 (See tlie chapter Profit & Loss). If you don’t want to 
in detail, remember thè formula. 

Now, Expenditure is thè Cost Price and Income is thè Sellii 
Price. .. 

Mark that if we use thè mie of fraction (see chapter Profit & Loi 
Selling Price (or Income) 

= Cost Pnce (or Expenditure) F 100 

or, Cost Price (or Income) 

= Selling Price (or Expenditure) ^ 100 


2. 4; I 93 = E 93 


1OO -h 50 


100 


3 c 
T E 93 


1.00 + % profit 


Data Analysis 


194 ^£94 


737 


100 

E 93 + £94 = 279 


100 + 40 


H 


= tE<m 


But wc can’t fìnd y E 93 + j E 94 . Hence we can’t solve it. 


3. 5;E-I 



1 100+P 


We require — < 50% 

-14 


Now front (1), 


100 1 
100+P^ 2 


So, thè value of P should be more than 10Ò, which is not correct 
for any of thè given years. 

|Quicker Approach: 

% of Expenditure to thè Income less than 50 
=> Income is more than doublé thè Expenditure 
=* Profit % more than 100, which is not correct for any of thè 
given years. 


4. 2; I = E 


100 + % Profit = 200 ^ 100 + 40 


cr = 280 cr 


100 | — 1 100 

|5.5;I>2E 

=> Profit % is more than *100. Which is hot correct for any of thè 
given years. 1 ' 

| 6.5 . v 

|7.4; Our intelligcnt observation says that thè required year can’t be 1993, 
1994, 1995. Why? Because see thè following conclusione: 

%passedtoappear-- ~ ssed x 100 
Appcared 

% of passed to appear is leasl when - Passed ... \ 9 t fc e i cast 
•v . ' Appeared 

° r ’ is tIlc mosl Now we do thè furthèr calculations 

mcntally. See the following conclusioni: 
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For 1990: 


Quoticnt = 3 & Remainder « 300 


For1992: 


Q — 3 & l< *s 400 
Q = 3 & R « 800 


‘ '«• 251 ^ yuviiwn - jft iwlllcllllUCI « juu 

For mi: Ufi => Q “ ^ & K * 400 

For 19y2: ^ Q = 3 & R “= 80° 

Similarly for 1993, 1994, 1995, Q is 2. 

So, 1992 gives thè liighest value. 

Note: When R is dose for two or three ycars you should go for fu 
culculations and find the exact possible values. But larger di 
enee in R l'or almost eijual divisore gives the option to stop 
furtlier calculations, as happened in Ibis case. 

g-»-> 

9. 1; Wc don i uecd to calculatc ihe values for cadi year. Foilow as: 
For Rumi area: 35% of 5032 * 35 x 50 * 1750 « 1798 
For Semi-urban arca: 35% ol'9500 « 35 x 95 «= 3300 
Whicli can't he approximaled to 3500. , 

For State capitala: 35 x 85 * 3000 
Fui Meh'opoliscs: 35 >; 110 * 3850 
10.3; 1798 + 2513 = 4311 


11. 1 ; Averagu tiiarka ol'Q in (xl periodica! 


„ 30 + 25 + 33 + 42+3 
5 


12. 3; Total mai ks of T in Science = 44 + 36 + 40 + 30 + 40 = 190 

13. 2; Averagc pcrcontage oi'marks obtaincd by P in Maths 

_80h 60 + 90 + 40 + 70 

" ^ - 65% = percentagc of marks obtaii 

by student R in Geography. 

14. 3; Our obscrvalion fìnds two options which are dose to each oft 

Illese are llistory & Geography. When \ve find the actual vai 

we fmd (hat our answer is History. 

Note: You can decide the answer with tolalling only. You don’t ncec 
calculatc the perccnlage value. 

15.2 

16. 2; Required perccntage drop =*» x 100 = 10% 



Data Analysis 

17. 5; Required difTcrcnce = (35 - 22.5) lakh - 12,50,000 

18. 2; Only by visual observation you can fmd the answer. You don’t 

need to calculatc the values. 

19. 5; Production of B type cars is more than the production of C type 

cars only in 1993, 1994 and 1995. We see the largest difference 
exists in 1995. So, the answer is 1995. 

20. 4; Total production ofC type tyres in 1992 and 1993 together 

= (30 + 25 =) 55 lakh and that of B in 1994 - 27.5 lakh. 

Reqd pcrcentage = x 100 = 200 

BSRB Baroda PO held ou 21st March 1999 

Directions (Q. 1-5): Study the fottowtnggraph carcfully and 
then answer thè queslions based on ìt. 

Tlio pcrcentage of Ove different types of cars produeed by the 
company during two years is given below. 



1996 1997 


1. What was (he dificrcnce in the production ol’C type cars between 1996 
and 1997? 

1)5,000 2)7,500 3) 10,000 4)2,500 5) None of thesc 

2. If 85% of E type care produced during 1996 and 1997 are being sold 
by thè company, then bow many E type cars are left unsold by the 
company? 

1) 1,42,800 2)21,825 3)29,100 4)21,300 5) None of ihcsc 

3. If the numbei of A type cars mahufactured in 1997 was thè same as 
rhatof 1996, what would havebeen its approximatcpercentagcsharc 
in the total production of 1997? 
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1 > 11 2 ) *3 3) 15 4)9 5) None of these 1 

4. In thè case of which of thè following lypes of cars w*s'the pe recata! 

inerease Troni 1996 to 1997 rhe maximum? J 

!) A 2) E 3) D 4) B . 5)C I 

5. If thè perccntage production of B type cars in 1997 was thè samef 
* 1997 } i996> What W0Uld haye bccn lhe number ^cars produced i 

1) 1,12.500 2) 1.20,000 ?) 1,30,000 

4) Data inadequate 5) None of these 

Dlrections (Q. 6-10): Read the following tabi e carejuìly atti 
anxwer thè questioni given below il: 

Avcrage marks obtained by 20 boy* and 20 giris in five subjects 
fiora live diìferent scliooù 


Subjecl Max 
Marks 

L- En fi 

200 

Hist 

100 

Geo 

100 

Math 

200 

Scien 

200 


B = Boys, G 


6. What was thè total marks oblained b> boys in History from school Q? 

1)900 2) 1000 3) 800 4) 1300 5) None of these 

7. In which of thè following subjects did thè giris havp highest average 
pcrcentage of marks from all thè school s? 

1) Science 2) Geography 31 English 

4) History 5) Mathbmatics 

8. The ppoled average marks of both boys and gir|4 in all the subjects 

was minimum from which of the following schpols? 

1)Q 2)P 3)T 4) S 5)R 

9. In tlic case of which of the following schoóls was total marks obtatnetf 
by giris in Mathematics 100% more than the total marks obtained by , 
boys in History? 

OR 2) S 3) P 4) Q 5) T 

10. What was4he ditTercnce between the total marks obtained in Malhemat- 
ics by boys from school R and the giris from school S? 

l)Nil 2) J100 3) 100 4) 1200 5) None of these 


I L In which of the following years, the importa made by Company A was 
exactly equal lo average imports made by it over the given years? 

I ) 1992 2) 1993 3) 1994 4) 1995 5) None of these 

12. In which of the following years was (he difference between the imports 
made by Company B and C the maximum? 

1) 1995 2) 1994 3) 1991 4) 1992 5) None of these 

13. In which of thè following years was the importa made by Company A 
exactly half of thè total imports made by Company B and C together in 
that yearV 

1) 1992 only 2) 1993 only 3) 1992 and 1993 

4) 1995 only 5).None of these 

14. VVhat was the percentage inerease in imports by Company B from 1992 
to 1993? 

1) 10 2) 25 3)40 4)20 5) None of these 

15. In which of Ihe following years was the total imports made by all the tbree 
companies together the maximum? 

1) 1996 only 2) 1997 only 3) 1995 only 

4) 1995 and 1997 only 5) None of these 
Solutions: 

1. 1; Production óf C type cars in 1996 = (70 - 40)% of 4,50,000 
. = 30% of 4,50,000 = 1,35,000 
Production of C type cara in 1997 
= (65 - 40)% of 5,20,000 = 25% of 5,20,000 = 1,30,000 


1 Directions (Q. 11-15): Study thèfollowing graphcarefully and 

unswer the questions given below it: 

Imports of 3 companies over thè years (in Rs crores) 


Data Analysis 
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/. Required dìfference - 5,000 

2. 4; Production ofE type cars in 1996 = (100 - 80)% of 4,50,000 

= 20% of 4,50,000 - 90,000 
And in 1997 - 10% of 5,20,000 = 52,000 
Total production = 90,000 + 52,000 = 1,42,000 
•\ Required no. of care = 15% of 1,42,000 = 21,300 

3. 2, Production of A type cars in 1997 = production of A typc care 

1996 (given) = (100 - 85 =)15% of4,50,000 = 67,500’ 

•\ Reqd percentage = x 100* 13 

4. 3; Clearly, by visual inspection D is thè desircd option. 

5.3, Percentage production of B type cars in 1997 = that in 1996 (gr 
= (40- 15=) 25% of 5,20,000 = 1,30,000 

6. 1; Average marks obtained by 20 boys in History freni school 

Q“»45 

. . Total marks = 20x45 = 900 

7. 1 ; From visual inspection it is clear that Science is thè desired subjecf 
Noie: Our visual observation says that it is either Math or Science it 

which maximum marks hasbeen obtained. So, compare thè tot 
of Maths and Science only. 

8.4; Total marks obtained by boys and girls in all thè subjects: 

For school P = (85+ 40+ 50+120+ 105) + (90 + 50 + 40+ I H 
+ 125) = 815 

S imi lady, for Q = 745, for R - 935, for S = 645 and for T = lOOSj 
645 is the minimum, so S is thè desired school. 

Note: From carcful observation we find that our answer is school S. Ths 
other school nearest to it is either P or Q But if you compare th^ 
marks, P and Q also take lead of at lcast 100 marks. So, only visuaf 
observation gives the result. 

9. 2; As the no. of boys and girls in the different schools are the samef 
so for the desired purpose we ha ve to select a certain school it 
which the average marks of girls in Mathematics be exactly doublt 
the average marks of boys in History. By visual inspection (as 8( 
= 2 x 40) we get that S is the desired school. 

10.2; in Mathematics total maiks obtained by boys from school 
- R= 135x20 

By girls from school S - 80 x 20 
.. Reqd differente = (135 - 80 =) 55 x 20 = 1100. 


11, 5; Average imports made by company A 

_ 3Q 4- 5 0 + 60 + 40 + 70 + 60 + 75 _ 385^ _ ^ 

In none of the given yeare the imports is exactly equa! to 55 (croies). 

. Hence.ihc answer is 5. 
f|2. 4; By visual inspection it is clear that 1992 is the desired year (as the 
distante between two points is the maximum in 1992.) 

113. 1; By mental observation fas 50 = ^ des ' re< * 

year. You don’t need any calculation. See the year where the point 
of A lics exactly in the middle of points of B and C. 

14. 2; Reqd percentage increase = 5 ~ 4() 40 x 100 = 25% 

115. 3; 'fhe total imports (in crores) made by all the thrcc companies 
’ together : From the tieights of the points we observe that the total 
heights of three points is the maximum either in 1995 or 1997. If 
you observe carefully, our clear answer is 1995, but to be surc we 
fmd aclual values for the two years. 

In 1995 = 70 + 80 + 85 = 235. In 1997 = 75 + 70 + 85 = 230. 
Clearly, 1995 is the desired year. 

BSRB Bangalore PO held on 7th March 1999 

Directions (Q. 1-5): The followmg graph shows-thè percent¬ 
age net profit óf a certain company during the given period . Study it 
carefully and answer the questiona given helow . 
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m 199 1 ? ™ m 1993 was ^orc/less than thè incof 

1) 25% less j\ ?<>/ 

Data inadoquate S) N Je 3 > 27 %">ore 

' ^ - - -, ofincww 

Hi QAl 

2) 1994 


Data Analysis 


01991 

4)i " 6 5) None of tee 


3) 1995 


3 . . 5) None of Illese 

°T)’i993 iOUS 5 '^^®mhi<°m^? ena8e 1,61 PmlÌt Camed 10 that 

4 . 3)1996 

whMw %r 3 ^r r,r and ,neome m !9! 

4)Da,M «d w sLnJXesc 3,14M “ 

li thè mcome in 1994 wn^p, kuh 

ihat year? * 25 ,akhs > wha ‘ was die cxpenditure 

0 takhs ■ 71 i<cm i ti_ ? 

4)15 ^ 5)i252L 3),6 - 67,akhs | 

Honsgnen beton * <Q ’ 6 ^ to lhe fobie and answer thè quest 

Distribufin., ftf marU-k... ... f 


Marks out 0 f 50 —> 

-——^Paper 

& n) in A 

f 40 & 
j above 

_ 

l-— 

5 

——il_ 1 

L Aggregale verace) J 

S. 11/1 . • 

rJ3 


30 & 
_àbovc 
_22^~ 

20 & 
above 
._67_ 

J 10 & 

1 abovej 
82~ I 

31 
_27 

_79_ 

_ 71 

_ 91 1 

8K ~T 


0& 


100 


J00 

100 


to be'qujUifìed UhSSS ,Tnìlnimum 80 *h*mm 

«**» 2 « xrr ou,y in *s» » 
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Si-SiSS.——— * 

o 44 2)40 > 3Ug 

4) Data inadequate 5) None of tee 

ia i=ws5Rir is compu,sory - 

sr “ phs an, ‘ ,able a,u1 

The total populntion of thè clifferetrf States in 1993 is 25 lakhs 



H 


4Ì11ZII '52X1 • 3) Below 40 

Wh-tt .«ni u i Nonc of ‘tese 

with 30 os cul-oft'Sin paperi °i StUdeT "* P^ed 

wtih some cui-offniarks in aggregate? "°' ° f S,Ude,1,a P J5Se <* 

3)8 4)3 5) None offese 


- Sex -and-lit èrflcywise popu tationriifiV. 

States r_ Sex ' I — i 


States 

tip. 
Bihar 
_A.P.^_ 
Kamata ka 


Literacv 


—J-iì-jj-toMCr-IlIi^rate 


|— Maharash tra_i_ 3 


J -1— J-^_2_J 

£E4-Jr : -^ J 

4 T 0 


Tamil Nadu f 3 
I—__K.eral_a_ 3 

M - Male, F = Fenile ---—. 

p-* - *•- 
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1)4.5 lakh 2) 6.5 lakh 3) 3 lakh 

4) 3,5 takh 5) 6 lakh 

12. Approximately what will be Die percentage of total male in UlJ 

Maharashtra & Kerala of thè total population ofthe givcn statesi 
1)20% 2)18% 3)28% 4)30% 5 )25% 

13. If in (he year 1993 there was an increase of 10% population of U.Pjj 

and 12% of Bihar compared to thè previous year, then what wa 
thè ratio of thè population of UP lo Bihar in year 1992? 

1)50:40 2)40:50 3)48:55 

4) 55 : 48 5) Nono of these 

14. What was thè approximate percentage of womcn of Andhra Prad< 

to thè wotncn of Tamil Nadu? 

1)90% 2)110% 3)120% 4)85% 5)95% 

15. Wliat is (he ratio ofthe number of females in Tamil Nadu to thè 

number of females in Kerala? 

1) 1:2 2) 1:1 3)2:1 4)2:3 5) None of these 

16. In Tamil Nadu if 70% ofthe females are literate and 75% of thè malesi 

are Iitcratc, what is thè total number of illitcrales in thè state? 

1 ) 75*000 2) 85,000 3) 71,000 

4) 81,000 5) None of these 

17. What is thè ratio of literatcs in Andhra Pradcsh to thè literates in 

Bihar? 

1)2:5 2) 3 : 5 3) 3 :2 

4)2:3 5) None of these 

Solutions: 

1. 2; Q ni cIter Approach: From thè graph we scc that percentage profilai 
for thè years 1991 and 1993 are thè same (35%). So, if expenditure in 
1993 was 20% more than thè expenditure in 1991, then incoine ini* 
1993 should also be 20%'more than thè income in 1991. 

Dctail Soln: Suppose Incoine - I and Expenditure = E 

Then, from thè graph: Ei ” = * 93 ~ Em (Sinee % incoine for 

E>ji E93 

thè two years are thè saine) 

iiL.j 

h-91 E 93 

or Ì2L.M or l»i u >93 

* E91 E 93 ’ E^] 120% of E 91 

I 93 = 120% 0 I I 91 => Ì 93 was 20% more than I 9 ] 


■ 2. 5; Clearly, when % profit is thè minimum thè ratio of income to 
expenditure is also thè minimum. 

Note: Because wc know that 
1 - E 


% Profit 


x 100 = 


ì-‘ 


x 100. 


In thè above relation ship % profit is directly proporlional to ~ 

That is, % profit totally depends on^r and they vary in thè same 
direction. 

3. 3; From thè choices ir is clear that wc bave to finti ihc ratio for thè 

years 1993, 1994 and 1996 only. 

Ratio in 1993 1.75 

Ratio in 1994 = |^ * 1.43 

Ratio in 1996 = 1,33 

So, thè answer is 1996, i.e. (3). 

4. 5; We are given: E 95 = E 97 " x and I 97 * 15.5 lakh 

From Ihe graph we bave, 

I 95 - £95 45 9 

E 95 100 “ 20 

T 95 .9 29 ..v 

~ m 20 = 20 > 


And 


I 97 ~ E 97 
E 97 


55 .li 
100 = 20 


I 97 11 , _ 31 

or> E»? = 20 + io " ^ 

Dividing (l) by (2), we get 
Jt_ _ 29 20 
x I 97 20 31 


r 29 ... 

or, I 95 = 3 T X 5-5 


14.5 lakh 


Quicker Method: (By thè rule of iraction) 
100 + 45 


195 


197 = m X 15.5 laidi =14,5 lakh 


100+55 

The above relaiionship lias been defined on thè following basis: 
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( L) Expenses are thè sanie for 1995 & 1997. 

(2).Smce % profìt is Iéss'in 1995 Ihan in 1997, income in 199j 
will also be less than thc income in 1997. So wc iised less-thai 
one fraction (145/155). 

5. 3; We bave, 

i^= 50%= ™ i 

E94 100 2 

ia=i + i = i 

E 94 2 2 

2 2 

- j x I 94 =-x 25 = 16.67 lakh 

Quietar Method (Direct Formula): 

We should rcmember Ihe direct relationship a s: 


Incoine ■■ Expcnditurc x 

. r v. /100-+50 
.. I 94 *= h94 


100 + % profil i . 

- ha s been defined cari» 


100 


(*) 


’ E94 “"ilo * 25 ,akl1 " f x 25 IaWl = tf.67 lakh. 

Note: (*) Can be defined by thè tuie of fVaction. The logie is: for a profii 
In come should be more than Expenditure, so our multiplyinf 

100 + 50 


factor is a more-lhan-one fraction ( 


io. 


100 


6 .5; When thè pass marks is 10 and above then a total of 82 students qualifyj 
and when 0 and above then all (he 100 students qualify. As 1 * 
question implies that there is no limit of onlv 82 students passing, tU 
no. should be mcrely higher than 80 (it may be 85 or 92 or even all 
thè 100 students). So, as regards thè context, thè correct answer ij 
either 10 and above, or 0 and above. 

For a moment, considcring opiion ( 1 ), we see that when thè pass marks 
is 19 then thc no. of qualificò students is 82 only when all thè (82 
67 -) 15 students have scored 19 marks, which cannot be said wil 
certainly. Mence, we conclude that thc answer is ( 5 ). 

7. 2; Required difference = 31 - 27 = 4 
8 .4; Full marks - 50. Now, 40% of 50 = 20 

Now we see that 71 students have scored 20 and abovè marks ii 
aggregate. So, thè remaining (100-71=) 29 students have scorei 
less than 20 marks in aggregate. 


9. 1; ^ x 100 = 43.66% « 44% 

10. 3; 40% of 50 = 20 

.So, 67 students will pass as tliey obtain 20 and above marks. 
11.1; Total no. of literate people in Maharashtra and Karnaaka 

|x 11%+JX 15%ìof251akh 


f- 


of^'akh' 


25 ...... 

700*“ 4,50 akh 


12.5; Required percentage 


25% of | + 11% ofy + 8 % of j 


X 100 


13. 5; Required ratio - 


lOfì 

— x 25% oF25 lakh 

-jy| x 20 % of 25 lakh 

= 112x25 = 14 
110x20 11 

|or9%of25 lakh 

14. 2; Required percentage = --x 100 

, jof 12% of25 lakh 

3 * 9 x 100 = = 9 X 12.5 * 110(%) 


2x 12 


15. 5; Rèquired ratio = 


— of 12% of 25 lakh 
~ of 8 % of 25 lakh 
■ —x 12 

_ 5__t » 12x7 _ 3x7 _21 

4 B 5x4x8 5x4 20 

7? 8 

16. 4; The total no. of illiteratcs in Tamil Nadu = (100 - 70 -) 30% of 
females + (100 - 75 =) 25% of males in thè state 
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™ 1 25 ^ 

IOO >! 5 + TÒO X 5j 0, ' 12%of25 lakh 

=(6 * 2 + 5 * 3 = >M*ì 2500000 

-27x 12 x250 = 81,000 

VOf9%of25 1akh ^x 9 
.2___3__ 2 x 3 

j of 20% of 25 lakh j x 20 1 2 * 4 


17. 3; Required ratio = 


= 3:2 


SBI Associates PO lield on IStli Juty 1999 

Dlrcctlons (Q. 1-5): Study thè graph carefully and answer thj 
questin i»s give» beluw it. 

Per cent profit earned by thè two companies A & B over Che vearj 



1. If income for company A in thè yeai 1994 was 35 lakhs what was Chi 
cxpendìturc for company B in thè samc year? 

1)123.5 lakhs 2) 128 lakhs. 3) 132 lakhs 

4) Data inadcqoate 5) None of tjìese 

2. 1 he income of company A in 1996 and thè income of company B ij 
1997 are equal. What wìll be thc ratio of expcndilure of company 
in 1996 to thè cxpendìturc of company B in 1997? 

■>26:7 2)17:16 3) 15:17 

4)16:17 5) None of thcso 


3. During whicli of thè fbllowing years thè ratio of per cent profit earned 

by company A to'that of company B was thè maximum? 

1 ) 1993 & 1996 both 2) 1995 & 1997 both 

3) 1993 only 4) 1998 only 

5) None of these 

A. If thè expenditnre ol’company B increascd by 20% irom 1995 to 1996, 
thè income in 1996 will bc how many times thè income in 1995? 

1) 2.16 times 2) 1.2 times 3) 1.8 times 

4) equal 5) None of Ihcsc 

5. Tf thè income of company A in 1996 was Rs 36 lakhs, what was thc 

expendi ture of company A in 1996? 

1) 22.5 lakhs 2) 28.8 lakhs 3) 20 lakhs 

4) 21.6 lakhs 5) None of these 

Dii ce finn s {Q. 6-10): Study ihejoìfowing tahle carefully and 


answer thè questioni given htthw il: 

Statewlse and Disciplincwise Ninnbcr of Caiulhhites Appeared 
(App.) and Qualilìed (Qual.) afa co mp etitivo F.x amination) 


State 

A.P. . 

U. 

P._ 

Kcrala 

Discipline 


wmm 

App. 

Qual. 

!.ApiL_! 

Qual. ì 

Arts 

5420 

1840 ! 

; 4980 

1690 

2450 j 

845 

Commerce 

8795 

2985 i 

6565 

2545 

3500 j 

2040 

Science 

6925 

2760 

8750 


4250 


£«66 

1080 

490 

2500 

1050 

1200 


_Agri._ 

, «40_ 

850 

1085 

455 

_700. 

200_ 

Total 

~23Ò60~ 

8425 

23880 

V 9280 

12100 

6035 


Orissa 

MP, 

\V.B. 

Total 

EH 

Qual. 

App. 1 Qual. 

App 

Qual. 

App. 

Qual. 

3450 

1200 f 

7500 



-,J50(T 

28600 

9075 

4800 

2200 

8400 


7600 

^00 

39660 


4500 

1950 

6850 



3200 

39775 

m 

1850 

850 

2500 



EZS 

125?0 

4990 

450 

150 

1500 

_475_ 


500 

5775 

2130 

15050 



8625 

25500 

9300 

126340 

48015 


6. For which of thè following disciplines thè proportion of quali fying 
candidai es lo thè appeared candidates fiom U 1\ State is thè lo west? 
1) Aris 2) Commerce 3) Science 4) Engineering 5) Agricullurc 


7. For which of thè pair of States, thè qualifying percentage from 
Agriculture discipline is exactly thè sanie? 
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1) A.P. & U.P. 2) A.P. & West Bengal 

3) U.P.& West Bengal ; 4) Kerala & Orissa 

5) None of these . 1 ' 

8. Por which of thè following States, lhe percentage of candidates quali- 
fi 1 * 1 to appeared is thè minimum for commerce discipline? 

0 Al 1 2) UP 3) Kerala 4) Orissa 5)MP 

9. Approximately what is thè ratio between total qualifyine perccntane 

of UP and that of MP? * 

1) 15:16 2) 13:14 3) 14:13 4) 19:16 5) 17:16 

10. The qualifying percentage for which of thè fpllowing States is thè lowest 
for Science discipl ine? 

1) AP 2) UP 3) West Bengal 4) Kerala 5) None of these 
Di rection* (Q. 11-15): Study thefollowinR chan to answer thè 



Propordon of populatioo 
ofstvco villign in 1W5 



11. In 1996, thè population of villages A as well as B is increascd by 10% 'j 
from thè year 1995. If thè population of village A in 1995 was 5000 and < 
thè percentage of population below poverty line in 1996remains same \ 
as in 1995, fìnd approximately thè population of village B below | 
poverty line irì 1996. j 


1)4000 2)4500 3)2500 4)3000 *5)3500 

12. If in 1997 lhe population of village D is incteased by 10% and thè 
population of village G is reduced by 5% from 1995 and thè population 
of village G in 1995 was 9000, what is thè total population of villages 
Danti Gin 1997? 

1) 19770 2) 19200 3) 18770 4) 19870 5) None of these 

13. If in 1995 thè total population of thè seven villages together was 55,000 
approximately, what will be population of village F in that year below 
poverty line? 

1)3000 2)2500 3)4000 4)3500 5)4500 

14. If thè population of village C below poverty line in 1995 was 1520, what 
was thè population of village F in .1995? 

1)4000 2)6000 3)6500 4)4800 5) None of these 

15. The population of village C is 2000 in 1995. What will be thè ratio of 
population of village C below poverty line to that of thè village E below 
poverty line in that year? 

1)207 : 76 2)76 : 207 3) 152 : 207 

4) Data inadequate 5) None of these 

Direction s (Q. 16-20): Study thè following graph carefully tv 

answer these questiona. 

The production of fcrlilizer In lakli toos by different companics 
for thrcc years 1996,1997 & 1998 
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16. The total production by fivc companies in 1998 is what per cent of i 
total production by companies B & D in 1996? 

I) 100% 2)150% 3)95% 

4) 200% 5) None of these 

17. What is thè ratio between average production by Company B in tl 
years to die average production by company C in three years? 

0 6 : 7 2) 8 : 7 3) 7 : 8 

4 )7 ’ 6 5) None of these 

18. Foi which of the following companies thè rise or fall in production 
fertiliser irom 1996 to 1997 was the maximum? 

1)A 2) B 3) C 4) D 5) E 

19. What is thè per cent drop in production by Company D from 1996 U 
1998? 

1)30 2) 43 3) 50 4) 35 5) None of these 

20. The average production for three years was maximum for which of i 
following companies? 

1 ) B only 2) D only 3) E only 

4) tì & D both 5) D & E both 

Solutions: 

1.4; Incomes-Dxpcnditures of company A and B cannot be correi ated.' 
2.2; Expenditure of Company A in 1996 = 

-, 

Expenditure of Company 

r , ( 100 

Cy7(B) = 197(U) 


100 + 70 17 


10, 


E96(A) 5 10 .... 

' E'I7(B) " s + T? (S,nce l,m > = l57 l B >> 


= f x 7r il* 17116 

3. 3; Ratio A : B is greater thaml in only 1993 and 1997. It is 1.33 in 
1993 and 1 1 in 1997. 

4.2; Suppose E^tB) = x 

TJien E%(B) = 1.2x (Since x + 20% of x = 1.2x) 

Now, lv5 (B ) = Iv95<n) P°^ 8 ° 
l9(l(U) = E 96 (B)i IO |qo^° ]~ l-2x(l.8) 


1 . 8 * 


l96(B)_ r2x_lj8x = J 2 times 

” 195<B) l-8x 

Quickcr Approach: % profila are diesarne for two years. So it expen¬ 
diture increases by 20% the income should also mcrease by 20 /v. 
. , . 100 + 20 

Hence the requircd ratio = —— i 4 


5.1; E96(A) = 1%(a) 


100 


100 + 60 
_ 36 lakh x 100 
160 

6. 1; UP (Qua/App) 


100 


= Rs 22.5 lakh 


Arts 

Commerce 

Science 1 

Enee. 

Acri 

0.33 

0.38 

0.40 

0.42 

0.41 


7.2 


er Approacu; aiwuiu bv »i*~ »««- 

App^ s hould be the maximum. 

Qual. 

Now, for Aris, if we divide (4980 => 5000 by (1690 =) 1700 \ve 
find die value of quotìent near abolii 3. But in other cases the 
quolient is just more tlmn 2. So, our answer is Arts. 


A.P. 


33.9 


.e ui siuucmb 

U.P. 

luauuvv *■» w 

Kerala 

Onssa 

M.P. l 

38.7 

58.2 

45.8 

‘ O.I.. i- 

28.5 

r\„U. Cr. r MP 


..*- 

= 3.5 (more than 3). In other cases ^- < 3. 

9. 4; Qualifying percentage of UP = 23880 * 100 * 38g6 ’ 

Quali*yingpercentageofMP=^^ * ^0 = 32.24 
Ratio = 38 :32 = 19: 16 / 

10.3; Qualifyingpcrcentagefor Science 


A.P. 

U.P. 

W.B. 

39.8 

40.4 

37.6 


. Keralà 


50_ 
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11.5; Population of village B in 1995 - 5000 x « 0150 

Population of B in 1996 *6150 x —- 6750 ' 

100 

Pop. below poverty line = 52% of6750 * 3500 

12. 1; Population of village D in 1995 = 9,000 x - lo, 200 

Populalion of village D in 1997 - 10,200 x — - j 1,220 

100 •. 

Populalion of village.G in 1997 = 9,000 x 4^ = 8,550 

100 

Total population of villages D and G in 1997 '■< 

= 11,220 + 8,550 - 19,770 

13. 4; Populahon of village F below poverty line • 

= 55000 350° ; 

14. 3; Population of village F in 1995 

15. 2; Population of village C below poverty line = 2000 x — « 760 , 

Population of village E below poverty line 
_ 2000 lfl 7 46 ^ 

~ x,8x (toòJ =2070 

R«l"ired rado » = 76 ; 207 

16 4; Required p-r-fmtnrr - ^5 + 40 + 45 -j. 35 + 35 

45 + 50 1UU 

= 100 =200% 

17.2; Average production by B = 45 * 35 * 40 = 40 


Averagc production by C = ?l±_35. + 45 


Ratio = (40 : 35 —) 8: 7 ’ !\l 

18/3; Quicker Appraach: Maximum dilTercnce j s )0 lakh (onnes fori 
tluee compames C, D & E. So, ouranswcrshould be (he company! 
for wluch thè prpduclion is least in 1996. (Why?) Bccausc lo 


I 


ata Analysis 


calculate thè % increase or decrease our denominator is thè 
production in 1996. 

19. 1; Percentagc drop = 35 x 100 - 30% 

20.5; You should not calculate thè values to get answer. You can decide 
by mere visual observation, 

BSRB Guwabati PO held on Sth August 1999 

Directìons (Q. 1-5): Study thè following table carefitUy to 
answer thè questiona given below it. 

Number of candidate» appeared, quallfled and selected in a com¬ 
petitive examlnation from Ave States A, B, C, D and E over thè 
years 1994 to 1998. - 


State -> 
Year «l 


1994 

1995 

1996 

1997 

1998 



B 

App. 

Qual. 

Sei. 


C 

D 

IU-jWUIL!* 

Sei. 

App. Qual. 

Sei. 

IP 

350 

55 

7100 650 

75 

EH 

525 

65 


70 

4800 

400 

48 

5600 620 

85 

7400 

560 

70 


65 

7500 

640 

82 


48 



1. What is thè average number of candidate^ appeared over thè years for 
State B? 

1)8900 2)7900 3)7400 4)8100 5) None of these a 

2. What approximately is thè percentage of total number of candidatcs 
selected to thè total number of candidates qualificò for all thè five 
States together during thè year 19967 

1) 11% 2) 15% 3) 12% 4} 16% 5) 14% 
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3. For which of Ihe following years is thè percentage of candidates 
selected over thè numberof candidates qualified tlie higliest for state 

‘C? 

1)1997 2)1995 3)1996 4)1994 5)1998 

4. For which of thè following States thè average number of candidates 
sefecled over thè yeai"s is thè maximum? 

t) A 2) E 3)C 4)D 5) B 

5. For which of thè Ibtlowing States is thè percentage of candidates 
qualified to appeared thè highest during thè year 1997? 

1) A 2)B 3) C 4 )D 5) E 

Directiotis (Q- 6-10): Study the following graph curefuUy to 
iwswar the questions given below it. 

Production of paper (in lakh ttms) by 3 different cotnpanies 
A, B & C over the ycars 


8. For which of the following years the percentage of risc/fall in produc¬ 
tion from thè prcvious ycar the maximum for company B? 

1) 1992 2) 1993 3) 1994 4) 1995 5) 1996 

9. The total production of company C in 1993 and 1994 is what pei cent- 

agc ofthe total production of company A in 1991 and 1992? 

1)95 2)90 3)110 4) 115 5) None of these 

10. What is lite difference l>etween the average production per year of thè 
company with highest average production and that of (he company with 
lowest average production in lakh tonnes? 

1)3.17 2)4.33 3)4.17 4)3.33 5) None of these 

Dlrectìons (Q. 11-15): Study the following graph carefullyand 
answer the quest ions given below: 

Income of two pi astio manufacturing Compatì ies A & B aver thè 
years 1 (in laidi rupees) 



6. What is the diiTcrcnccbctween the production of company C in 1 991 and 
the production of company A in 1996? 

I ) 50,000 tonnes 2) 5,00,00,000 tonnes 

3) 50,00,000 tonnes 4) 5,00,000 tonnes 

5) None of these 

7 What is the percentage incrcasc in production of company A from 
1992 lo 1993? 

1)37.5 2) 38.25 3)35 4)36 5) None of these 


11. If the per ceni profit eamed by both the companies A and B in 1997 is 
equal and the expendilurc of company B in 1997 is Rs 50 lakhs, what 
approximately is the amount of profit eamed by company A in 1997 v 

1) Rs 4.5 lakhs 2) Rs 5 lakhs 3) Rs 6.2 lakhs 

4) Data inadequate 5) Rs 5.5 lakhs 

12. For which of the following combinations óf company and year is the 
percentage increase in incorno from the previous year the maximum 
among all such given combinai ions? 

1 ) Company B — 1994 2) Cotnpany B — 1996 
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3} Company A — 1993 4) Company A — 1994 

5) Company A — 1997 

13. If company A had a loss of 15% in thè year 1992, wbat approximately 
was its ex pendi ture in thal year? 

1) R& 22 laklis 2) Rs 29 lakhs 3) Rs 21 lakhs 

. 4) Ri 28 laklis 5) Rs 23 laklis 

14. Average incomc of company A per year is approximately what 

pcrcciitage of (he average incoine of company 13 per year? 

1)80% 2)1 ITO 3)115% 4)90% 5)75% 

15. Incorno of company B in 1994 is what per cent of incomc of company 
A in 1997? 

l)7^% 2)133.33% 3)63.64% 

4) 150% 5) None of these 

Directions (Q. 16-2(1): Sfudy the following tablc carefuHy ami 
Qiixwer thè questiona given he/ow ir. 


_F arc in rupe e s far tltree diffcient types of vehicl es 


Vchicle __ Fare fo r distance u pto 



2 km 

4 km 

7 km 

10 km 

15 km 

20 km 

Type A 
Type B 
-’lypec 

Rs 5 00 
Ri 7.50 
_Rs iq.00_ 

Rs 9.00 

Rs 14.50 
Rs 19.00 

Rs 13.50 
Rs 2425 
Rs 31.00 

Rs 17.25 
Rs3325 
Rs 41.50 

Rs 22.25 
Rs 45.75 
Rs 56.50 

Rs 26.00 
Rs 55.75 
Rs 69.00 


Note: Fare per km lòr in termi treni distane e is thè same 


16. Shiv Kumar ìjas to trave! a dislsinceof 15 kms in ali. He decide* to travel 
equa) dislance by eachol the three lypcsofvehiclcs. llow much money 
is to be spciil us fare? 

1) Rs 51.75 2) Rs 47.50 3) Rs 47.25 

4) Rs 51.25 5) None of these 

17. Ajit Sitigli wants to Inivcl a distancc of 15 kms. He starts lìisjoumey by 
Type A vchicle. After travelling 6 kms, he changcs the velitele to Type 

. B for thè remaining distancc. 1 low much money will he he spending in 

1 ) Rs 42.25 2) Rs 36.75 3) Rs 40.25 

4) Rs 42.75 5) None of these 

18. Mr X wants to travel a distancc of 8 kms by Type A vchicle. I low much 
moie money will be required to be spcnl if he decides lo travel by Type 
B vehicJc instead of Type A? 

l)Rs 16 2)Rs ]2.50 3)Rsl4 

4) Ks 13.50 5) None of these 


19. Rita hired a Type B vchicle for travelling a distance of 18 kms. After 
travel!ing 5 kms, she ebanged thè veliicle lo Type A. Again after 
travelling 8 kms byType A veliicle, she changedthc vchicle to Type C 
and compieteti her journey. IIow much money did she spend in all? 

1) Rs 50 2) Rs 45.50 3) Rs 55 

4) Rs 50.50 5) None of these 

20. Fare for 14th km by Type C vehicle is equal to tlie fare for whichof thè 
following? 

1 ) Type B — 1 ! th km 2) Type B — 9th km 

3) Type A — 4th km 4) Type C — 8tli km 

5) None of these 

Solutions: 

1.2; Average no. of candidates appeaied for state B 

= 6400 - i 7800 •+ 7000 -t- 880 0 +9500 _ 79Q0 
361 

2. 1; Required percentagc - x 100 « 11% 

3. 4; Pcrcentage of candidates selectcd for state C can bc seen in the 

following tablc: 


1994 

1995 

1996 

1997 

1998 

-—- 

157% 

12.3% 

12% 

12.5% 

12.8% 


. . . , . , Sci. . . 


Quicker Approacti: wc nave io ima me yc*u mi wumi 

highest; io, ^ - is the leasL CIcariy ; only lor tlic year 1994 il is 

below 7. In otlier cascs it is more than 7. Hcnce uuranswcr is (4). 
4.2: A verace no. of candidates selecied 


A 

B 

c 

D 

E 1 

72 

78 

64 

68.6 

82.8 

S. 1; Percentas 

?e of candidates qualified in 1997 

A 

B 

c 

1> ! . E 

11.8% 

10.4% 

7.5% 

10.6% 

10.3% 


Quicker Appronch: Foltow the sanie as in Soln. 3. We bave to fmd the 
highest vaine of ie Lhc lcasi valuc of Q^r’ s sial ° A ’ 
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whicli is less ihan 9. Inothcreasesit is more tlian 9. So, ouransw* 
6 4; Dif fcrence of production of C in 1991 and A in 1996 = 5,00,000 


tonnes. 


7. 1; Percentagc increate of A from ’92 to ’93 — x 100 = 37.5% 

8.2; Percentagc rise/fai! in produciion l'or B 


1 1992 


9% 


_1993_ 

-16.6% 


1994 


10 % 


1995 


-9% 


1996 


10 % 


Quicker Approach: The maximum diCTcrencc is from 1992 to 1993 
which is 10. And the second nearest to it is fall or rise of 5. So’ 
undoubtedly (he answer is 1993. 

9. 5; Percentagc production = ~ x 100 = 133.3% 

d0. 3; Average production of A = 50 

Average production of B = 54.17 
Average production of C « 50 
Difference of produciion =- 54.17 - 50 =* 4.17 
11.5; According to (he question, 

Oziali ^7(a> _ i97(B) - 
E97{A) 1j97(B) 

r ^(A) 1 _l97|ll>_ 

’ E‘I7(A) 1Ì97(B) 

b?(A ) ^ l97(B) 

’’ E*/7(A) " E97(il) 


or 


or. 


. c 60x50 _ „ 

E97 (a) - — -— = 54.50 lakh 

.. ProTil earacd by company A in 1997 
I07<A) - E 9 7(A) - 60 - 54.50 = 5.50 lakh 


B-94 

|_iiyiwi.sc il 

B-9Ó 

incoine 

A-93 

A-94 

A-97 

1 28.5% 

OliirLpr Ann 

20% 

60% 

r (•> i2.5 

20% | 


■ ■ .ip ni i iui wiupany /\, 

Which is 15. So our answer is (3). We don’t nced to calculate 
anything. 

13. 2; Uxpenditure of A in 1992 = 25 x — » 29 lakh 

85 
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310 


14. 4; Requircd percentagc - -jjj x 100 « 90% 


45 


15. I; Rcquired percentage x 100 - 75% 


15 


16. 4; Distante to bc travelled by cach type of vehicle “ ^- 5 km 

Since, to travcl 5 km by vehicle A, he will pay Rs 9 fbr 4 km and 

, 13.5-9.00 « 

for thè next 1 km he will have to pay Rs — _ 4> * 1 • 

Si mi lady for otlier cases. 

Fave byA = R»9+ = 9 4 1 50 = K* 10.50, 

Fare by B - 14.50 • 24 ^’i»= 14.50 + 3.25= .7 75 

FarcbyC-10 + ^-=19 + 4 = 23 
Total lare - 10.50 + 17.75 + 23 = Rs 51.25 
17. 1 ; Fare by A - 9 + x 2 - Rs 12 
33.25 - 24.25 

Fare by B ■" 24,25 +-j 

Total fare - 30.25 + 12 - Rs 42.25 


x 2 - Rs 30.25 


17.25 13 50 

18. 2; Fare for 8 km by A - 13.50 +-— ? 

- 13.50+ ^- = Rs 14.75 

33.25 24.25 *>„*,-*** 

Fare by B = 24.25 +- j ^ Rs 27 25 

Difference = 27.25 -14.75 -= Rs 12.50 
|9. 5; Fare by B for 5 km = 14.50 + 3.25 - Rs 17 75 

17.25-13.50 

Fare by A for 8 km ^ 13.50 + - 


3 

Fare by C for 5 km = 19 + 1 ^ = Ri» 23 

Total fare = 17.75 t 14.75 + 23 = 55.50 
^ 56.50 -41.50 

20.2; l'are for 14th km by C = — yj — [Q - Rs 3 


— Rs 14.75 
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BSRB Mumbai PO hcld on 25th July 1999 

Directicms (Q. 1-5): W thè following fobie carcfully and 
answer thè questiona given below it. 


Dctails of leading opcners’ performance in 20 onc-day cricket 


O pendi* 

Total Runs 

Higf test Runs 

ICS 

No. of matches with mne 

A 

QOtI 


100 or more 

50-99 

___ 0's 

B 

77*1 

751 

141 

130 

5 

1 

3 

8 

1 

2 

C 

414 

52 


2 

2 

D 

653 

94 

- 

4 

1 

E 

772 

85 | _ 

7 



1. What is thc difterence betwccn thè averase rnns of top iwo openers 
m tenns of highest runs, il'matclies liaving 0’s wete iinioicd’ 

’> 1 2 * 4 5 * - 7 2) 13.7 3) 11.1 

4) 16.62 5 ) None of these 

2. Ifmatclics having zero runs and thè ime with highest runs is ignored 
what wiH llic avcrage runs for opencr C? 

021.29 2)21.79 3,20.7 

4)21.17 5)20.19 

3 ‘ h »'vmach thèditJtrencc betwccn thèVwohighest total ruiudiffcre 
tiom tlie diftcrence between thè rvvo lowest total runa’ 
l)Lowerbyl8 2) More Hy 18 3)I.owerby4 

4) More by 4 5 ) None of these 

4 ninsf ° f the B ‘ Ven paire of °P«i«s bave ratio 3 • 2 in their highest 

0BandD 2) BandC 3) A and D 

4) D and C 5) Mone of these 

5. bxcl uding thè match with thè highest runs and matches with 50-99 

rnns what wjl] be thc approximafe avcrage runs for opener 
•25 2) 15 . 3) 10 

5) Data inadequate 


Data Analysis 

Direct io rvs (Q. 6-10): Study thèfollowinggraph carefully and 
answer thè questiona given helow it. 



Dìstricls 


6. How matiy distrìcts in Himachal Pradesh were visited by more than 
10% of thè total Indian tourists? 

1) 5 2)3 3)4 

4) 2 5) None of ihesc 

7. By what percentage thè Indian tourists visiting Chamba were less than 
those visiting Shimla? 

1)50 2)55 3)60 

4)70 5)75 

8. Approximatdy what perccntagc was shared by total foreign lourisis 
among all thc tourists visiting Himaohal Pradcsh? 

1)2 2)8 3)4 4)5 5)6 

9. What was thè ratio belween thc Indian tourists and thè forcign tourists 
visiting Kuliu? • 

1) 105:3 2)70:3 3) 107:3 

4) 35 : 1 5) None of these 

10. Which ot thè following dislricts were visited by less than 10% of thè 
total forcign tourists who visilcd Hitnachal Pradesh? 

1) Chamba, Kuliu 2) Solan. Kangra 

3) Solan, Chamba, Shimla 4) Solan, Chamba 

5) None of these 
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Directions (Q. 11-15): Studythej'ollowinggraph carefuìly 
answer thè questions given helow it. 

Export of Tea and Coffee (in milliou kgs) 





Solutions: ? 

1. 5; Avg. runsof A 


= 52.31 


1 1-By what approximate pcrcentage thè export of coffee increascd frori 
1996-97 to 1997-98? 

1)205 2) 185 3) 195 

4)200 5) 190 

12. What is thè ratio ofthe export of coffee in 1994-95 tathat in 1996-97} 

1) 69:85 2)30:23 3)85:69 | 

4) 23 : 30 5) None of thesc \ 

13. What was thè perccntuge increasc in thè export of tea in 1997-98 fronti 

Ihatin 1993^94? | 

1)40 2)’90 3)20 1 

4)35 5) None ofthese J 

14. By what per cent did thè export of tea fall in 1994-95 from that in thè* 

previous duralion? ') 

1)1 2)2 3)3 { 

4) 4 5) None ofthese 

15. What was thè ratio between export of cofice lo tea in 1997-98? 

1)5:14 2)2:5 3)5:2 

4) 14 : 5 5) 14 : 35 


Avg. runs of B = —— — 41.72 

lo 

Differencc = 52.31 - 41.72 = 10.59 

2. 1; Avgi runs ofC=*^“— 8,1 21.29 

3.5; Difterence t*ctween two highest runs = 994 - 772 - 222 
Differente between two lowest runs = 653 - 414 = 239 
Difference - 239 - 222 = 17 

4. 3; Ratio of A & D = 141 : 94 = 3 : 2 

5. 5; Without knowing thè individuai runs of 8 openers, wc can’t find 

thè average runs of remaining batsmen. 

6. 2; Total Indian tourists = 540 + 220+130 + 535 + 140 

- 1565 thousand 

10% of Jndian tourisls = 156 ^ ~ ^ - 156.5 thousand 

7. 5; Rcqmred % = ^^p 130 x 100» 75% 

8. 1; Percentage sharc of foreign tourists visiting IIP 

-Sh™- 2 * 

9.3; Ratio =535: 15= 107:3 

10. 4; 10% of foreign tourists - x 34.5 = 3.45 


11.5; Percenlagc increase in export of coffee in 1997-98 
= 525^M xI(X)=i90O/o 

lol) 

12. 4; Ratio of export of coffee in ’94-95 
and '96-’97 - 138 : 180 = 23 : 30 
13.1; Perceptage increasc in export of tea in ’97-98 

_2!i=Hb x J00 = 40% 

14. 2; Fall in export of tea in ’94-95 


x 100 = 40% 


150-147 


100 = 2 % 


15. 3; Ratio of coffee to tea in ’92 - ’98’= 525 : 210 — 5 : 2 
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BSRB Calcutta PO held on 4th July 1999 

Directiom (Q, 1-5): S tudy thè following graph carefully c 
atmver thè questioni given below it. 

Production of foodgraln by a state over thè years (1000 tona 



1939 1990 1991 1992 1993 1994 199S 1996 
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Directlons (Q. 6-13): Read thè following tóble carefully and 
answer thè questioni given below. 

High est marks and average marks óbtained by studente In sub- 
jects over thè years 

The maximum marks in each subject is 10(1. 

_ i _ 

_ Subjects 


1 Enà 

iish 

Hindi 

Maths 


Hist 



EP3 

Avg 

EM3 

mm 

cn 

_High 

Ed Eifrì EHI uff? J 

ISTI 

IE51 

85 

62 

. 52 I 

, 98 

65 

88 

72 

72 ■ 

1993 

80 

70 

53 

94 

60 

■31 

70 


irsiì 

87 

65 

77 

54 

85 

62 

95 

64 

66 

58 

71 

56 

84 

64 

92 

68 

97 

68 

68 

49 

75 

52 

82 

66 

91 

64 

92 

75 

70 

58 

1997 

82 

■2913? 

57 

89 

66 

98 

72 

74 

62 


1. The average production of 1990 and 1991 was exactly equal to tl 
average production of which of thè following pairs of years? ■ 

1) 1991 and 1992 2) 1992 and 1994 3) 1993 and 1994 j 

4) 1994 and 1995 5) None of these j 

2. What was thè differcnce in thè production of foodgrains between 199. 

and 1994? $ 

1) 10,000 tons 2) 15,000 tons 3) 500 tòns 

4) 5,000 tons 5) None of these J 

3. In which of thè following years was thc percentage increase à 

production from thè previous year thè maximum among thè giva 
years? \ 

1) 1991 2) 1993 3) 1995 ! 

4) 1990 5) None of these 4 

4. In howrniany of thè given ycara was thè production of foodgrain mori 

tlian thc average production of thè given years? : 

1)2 2)3 3)4 4) 1 5) None of these 

5. What was thè percentage drop in thè production of foodgrain froti 

1991 to 1992? 1 

1)15 2)20 3)25 4)30 5) None of these j 


6. What was thè grand average marks of thè live subjects in 1996? 

1)63 2)64 : 3)65 

4) 68 5) None of these 

7. The differente in thè average marks in Histoiy between 1994 and 1995 

was exactly equai to thc difterence in thè highest marks in Hindi 
between which of thè following pairs of yeàrs? 

1) 1992 and 1995 2) 1993 and 1995 3) 1992 and 1996 

4) 1993 and 1997 5) None of these 

8. What was thc approximate pprcentage increase in average marks in 
History from 1992 and 1993? 

1)20 .2)25 3)24 

4)16 5)18 

9. The average highest marks in English in 1992, 1993 and 1996 was 
cxactly equal to thejhighcst marks in Hindi in which òf thè following 
years? 

1)1996 2) 1997 3) 1994 

4) 1996 5)1993 

10. The difterence between thè highest marks and thè average marks in 
Hindi was maximum in which of thè following years? 

1)1994 2) 1997 3) 1995 

t)i Wj 5)1993 
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11. The highest marks in Hindi in 1993 was what per cent of thè ai 
marks in Mathematics in 1996? 

IO J ). 135 2 > 130 3 )125 4)140 5) None ofth. 

J 2 . If there were 50 studenls in 1993, what was thè total marks obtai 
them in Mathematics? 

1)2400 2)3000 3)2500 

4) 3200 5) None of these 

13. The difTercnce bctween thè highest marks in Science was maxi 

between which of thè followmg pairs of years among thè given y 
1) 1992 and 1993 2) 1992 and 1996 

3) 1996 and 1997 4) 1992 and 1995 

5) None of these 
Solutions: 

1.5 

2.1; Required differente = 60 - 50 - 10,000 tonnes. 

3. 4; Percentage increase in production = ^ x 100 = 60% 

4.3; Average production 

_ 25 + 40 + 60 + 45 + 65 + 50 + 75 + 80 

8 

= ^ = 55 

8 . 

5. 3; Required percentage drop = 60 ó ~ 45 x 100 - 25% 

6. 1, Average = 66 + “ + 75 + ” = *11 . 63 . 

7. 1 ; The difference is 9. 

8 . 1 ; Percentage increase = * 100 * 20% 

9. 5; Average highest marks = .* 1? = jjl = .gQ 

10 .5 ’ ' • > ' 3 • ■> ■ ' - J . 

1 Sfk ^ 

11- 3» Required percentage = ^ x 100 = 125% 

12. 2; Marks obtained by students = 50 x 60 = 3000 

13. 5; The maximum difference is in thè years 1992 & 1997. Since thè 

least vaine is in 1992 and thè highest value is in 1997. 


85 + 80 +- 75 240 


SRB Delhi PO held on lst August, 1999 

Direction* (Q. 1-5): Stitdy thè given chart ccirefully and then 

I gnswer thè questioni accordingìy? 

Number of hotels in a state 


900 - 
800 
700 - 
600 

500 - 410 


1990 1991 1992 1993 1994 


1 . The approximate percentage icctcose in hotels from year 1989 to 1994 

W H75 2) 100 3) 125 4) 150 5) 175 

2. If thè number of newly madc hotels in 1991 w^lessby 10 the ni wha. 
is thè ratio of thè number of hotels in 1991 and that in 1990. 

1) 14 ; 11 2)3:4 3)4:5 4)5:4, 5)1:4 

3. If thè percentage increase in thè number of hotel* from 1993 to 1 
continued upto 1995 then what is thè number of hotels builtm 1995? 

1) minimum 75 2) minimum 70 3) minimum 50 

4) minimum 139 5) minimum 80 ■. ' 

4 . In which of thè given years increase in hotels m comparison to thè 

previous ycaris thè maximup? ' . v 

1) 1990 2) 1991 3) 1992 4) 1993 4) 1994 

5 . if incinse in hotels from 1991 to 1992 is P% and increase in hotels 
from 1992 to 1994 is Q%, then which of thè followmg reiations 

between P and Q is true? _ 

1) Data is inadequate 2) P < Q 3) P Q 

4 ) p > Q 5) None of these 
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..J 

19910998 s • 


6000 

5500 


§•3500 
£ 3000 
2500 
2000 
1500 
1000 - 
500 ■ 
0 


■ 

i 

I 

1 

i 

1 

7?I5 ] 

- r 
•r 

g 

o 

Bit 

1 

i 

ì " F| 







•State* 

1998? & stafc&TJTb butween (Ile yeare 1991- 

I) Marcitoti 25* hu, ie* than 30%. 

: ^ OR *»" - 15 " b«t )«s ifmn 40% 

•]> Molc «bim m bue Jcss than 35% 

4 ) i-ess than 25% 

5) None of (he se 

1 Inveli? '«npoiwon lo thoso reccivcd do,,, j> ;l|ld |V 

' ,2S . «3° -’)40 4,4S 

is L raf, °°' Croni-PunMh «„ ... 


1)23:30 2) 30:23 3)23:18 

4) 18 : 23 5) None of these 

III. I low many States otter than Other Statcs/UTs have contributcd to Icss 
than 10% ofthe total investment proposalsratti ved during 1 99 1 -1 998 ? 
1)7 2)8 3)6 4)5 5) None of these 

Di recti n ns (Q. 11-15): Stifdy thèfollowing Uible carefulfy and 
•u awer accordingly . 


Year 


Dcaths 




Seriously 

wour.ded 

Wounded 

i 

Simply 

wounded 

1994 

6,000 

6,600 

20,300 

31,700 

1995 

7,000 

7.700 

22.100 

36,000 ' 

1996 

8,600 

8,500 

23,400 

38.000 

1997 

7,900 

8.600 

32.000 

37,000 

1998 

6,500 

7,300 

18,200 

29,800 


11. In which of thè following pai re of years, no. of deaths is Icss than 10% 
of all thè accidenti ocoured in tliose years? 

1) 1994 and 1997 2) 1994 and 1996 3) 1995 and 1997 

4) 1997 and 1998 5) None of ihese 

12. In which of thè following pair of years the ratio of simply wwmded 
pcople was 18 : 19? 

1) 1998 and 1994 2) 1995 and 1997 3) 1996 and 1997 

4) 1997 and 1998 5) None of these 

13. What is percentage decrcase in deaths irom 1997 to 1998? 

1 ) more Ihan 10 2) more than 20 3) more than 15 

4) more than 5 5) None of these 

14. In which of ihe following years total number of accuiems is more ihan 
tbat in other vcars? 

1) 1994 2) 1995 3) 1996 

4)1997 5)1998 

15. What ws thè ratio ol'wounded pcople between 1994 and 19987 

1)13:26 2)29:26 3) 17:14 

4)13:14 5) None of these 

Solutions: 

... . 838 -410 

I. 2 ; Reqd % inerease = — 


x 100 * 100 % 
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Note: You should not calmiate thè exaci vahtcs. Sin ce thè no. of hotel! 
approxiniately douhlcs, thè % increase is approx 100 . 

2. 1 ; Required ratio - - 14 : 11 

440 


7 


«TO _ Tifi 

4; Percentage increase in 1994 = —yyp- x 100 » 18% 

. Hotels in 1995 « 150 which is not in option, but thc ncarest option 
is minimum 139. 


4. 2, Prom thc graph wc may conclude that our answer is 1990. You may 
confimi hom t h c following t able. 


1990 ! 1991 

1992 

1993 

1994 

7.31% ! 29.54% 

24.56% 

No chance 

18.05% 


5. 4; P% - 24.56% and Q% = 18.02% .. P > Q 

6 . 5: Lei x he thè ad di li on al investment proposals in Oujarat 


5 350 -fx _ 5 
” 7215 " 4 


x - 3668.75 


7.2; Total no. oiproposals = 2600 ! + 1070 + 5350 + 2400 i- 1440 + 2410 


+ 7215 +1840 + 1900 + 3820 + 3315 * 33360 
Required percentage = x 100 - 37.66% 

8 . 5; Required percentage = . 144( | ~ *° 7 ° - x 100 « 35% 


9. 3; Required ratio = 7777 - = 23 : 18 

1440 

10. 1 ; Total no. of investment proposais - 33360 


10% - 3336. 7 States are less than 3336. 
I_L5;_ 


Ycar 

1994 

1995. 

1996 

1997 

1998 

! Total no. of accidente 

58,600 

65,800 

69.900 

77,600 

55,300 

l Percentage 

! 10.23% 

1063% 

12.30% 

10.18% 

11.7-5% 


12 . 5; The ratio will be obtaincd in 1995 and 1996, which is not in option. 
13.3; Required percentage - —x 100 »= 17.72% 

14. 4; Taking thè help lrom thè cable in queation no. 16. 

15. 2; Required ratio = ^ — = 29: 26 

I 04 26 


KSRB Hyderabad PO belìi on 29th August, 1999 

Dlrectioiis (Q. 1-5): Sludy thefollowing graph carefulty and 

muòver thè questioni given ìtelow. 

Percentage growlh in population of six States A. B, C. D, E and l 
r r nm 1994 tu «995 and 1995 lo 1996 



1 Population of state ‘Fini 995 was approximately what per ccnt of ìts 

T“”*2)T 7 3,75 4)S5 S) Dui» in.ikquaie 

2. lf thè population of state 'B' in thè year 1994 was 5 lakh, what was 
approximately its population in tlie ycar 1996? 

1) 9.50 lakh 2) 8 lakh 3) 10.50 lakh 

4) 14.50 lakh 5)llbkh . , 

3 lf thè population of States C and D in 1995 arem thc ran° of 2 . 3 
respcctively and thè population of stale C' in 1994 was 2.5 lakh, what 

w as thè population of state‘D’ in 1995? 

11 5 25 lakh 2 ) 4.75 lakh 3) 3.50 laidi 4)0 lakh 5 ) None of these 

4. In 1 994 thè population of States B and D are equa! and thè population 
of siate H in 1996 is 4 lakh; what appioximate was thè population of 

S, nt bklT 2) 3 50 lakh 3) 6 lakh 4) 5 lakh 5) 4.50 lakh 

5. Population of state ‘E’ in 1994 was what fraction of ìts population in 

1996? 




2)1 


3 )-; 


«ì 


»! 
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and l Q ‘ ^° ): ^ (he f° n ° Xvitt SInformation carefull 

ami answer thè quest tons based nn it: J T] 

nU "' her " f S,ude "‘ s ,akin S a <linission a „d 
leavuig from thè 5 different schoois which are founded in 1990 arp 

givo a bclow 


Sicd 


1990 



Ad I ] 
1025 ' 


_1_991 1 230- 

1992|190 

1993|245 

-12-01 

noi 

_350 

725, 

. 150 
Lt 15 

_320_ 

300 

130 

150 

340 

300 

_150_ 

_1_60 

120 

250 

280 

125 

i 

100 

_i$5_ 

110 

_260 

125 

?95 

_ 310 
340 

_120_ 

_1J0_ 

115 

r WM\: 280 

190S ■ 7 CO 

_15(TJ 

i'iTTì 

200 

-29-1 

_240_ 

140 

_320 

il: 

i —~”- 1 : ijv | 

24 U_ 

_|20_ 

3IQ~| 

180 360 

m. 


In thè above table shown Ad = Admilled L = Leti 
6 ^ 2?‘ 8 aVCra8£ ‘’ U, " ber ofst,,de,1,s ^“6 in all «he five schoois 

1) 1494 2)1294 3 , 1,00 

^ 4)1640 5) None of these 

'■ d,c nnmbei'of sili de tilt;stLidyinginschool B 1994'' 

2“0 2)1060 

1 1445 4)1150 

>) None of these 

8 Numbcr of «udente Jeaving school C from (he year 1990 lo 1995 , 5 
approximaidy what percentage ofnumber of studente talune admis- 
S'Olì Jn the sarne school and in ihe sartie ycai? 

4 36°/ ? 25% 3)48% 

4)36/i, 5)29% 

9. What is (he differente in thè numbcr of«udente udeing admission 
behveen (he years 1991 and 1995 in school D and B’ 

! )5 4 2X065 3)965 

)4 - 1 5) None of these 

10. In which ofthe following schoois, percentage increase in ihe numbcr 
oi studente from (he year 1990 lo 1995 is maximum? 

I,A 2)B 3)r 

4)D 5) E * 


Directhms (Q. 11-15): Study thè following table timi answer 
lite following quextions carafully. 

Following table show* the percentage population of si\ States be¬ 
low poverty line aud the proponimi of male and femiìle 


OlCILt 

J 

population bclow 
poveity line 

Below povcrtv line 

Above ìxwcrtv line 

M : F 

M : F 

A 

12 

3:2 

4 : 3 

B 

15 

5:7 

3:4 

c 

25 

4:5 

2-3 

D 

26 

1 :2 

. 5:6 - 

E 

10 

6:5 

3:2 

F 

32 

2:3 

4 : 5 


11. The total population of state A is 3000, ihen what is thè approximate 
no. of fornata above poverty line in state A? 

1)1200 2)2112 3) 1800 

4)1950 5)2025 

12. If the lo lai population of C and D together is 18000, then what is the 
total no. of females bclow poverty line in the above stuted States? 

1)5000 2)5500 3)4800 

4) Data in adequate 5) Notte of these 

13. If the population of malcs below poverty line in state A is 3000 ami ibat 
in state E is 6000, then wliat is the ratio of the total population of siale 
A and Fi? 

1)3:4 2)4:5 3)1:2 

4) 2 : 3 5) None of these 

14. if the population of male» bclow poverty line in state B is 500 then what 
is Ihe total population of lltòt state? 

1) 14400 2)6000 3)8000 

4) 7600 ' 5) None of these 

15. If in state E population of fornata above poverty line is 19800 then what 
is the population of males bclow poverty line in thai state? 

1) 5500 2) 3000 3) 2970 

4) Data inadequate 5) None of these 
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Produclion of steel by ditterei» companies in fhree consecutiv 
years (in lakb toiuies) 



' 6 ' '!?ioÌ< ,he f‘ ffer ' nCe belWeen average Produciion of thè six companie 
and ave,a 8 e production pf thè sanie companies in 19941 

ì vfnò nnn° nneS 2) 7 ’ 50 ' 000,onnes 3 > 75 - 000 

4) 75.00,000 tonnes 5) None of these 

17 PCrCéntage decline in Production by company C from 199! 
tO 1990/ 

18 Whfch of.h 2 f 2 n % 3> 15% 4) 1250% 5) None of,hese 

r ,u / fi '™'" 8 C ° mpameS recorded «•“ minimum percento, 

growth from r 994 to 1995? K 

1 > A 2)B 3)C 4) D S)F 

19 ZlT:: {COm r y ‘ C ’ in 1995 and P«>*“<i°n ofcompany ‘F’ ii 
1994 togethcr is what per cent of production of B in 1996*> 

20 lnwh^h nf 2 ? mi 3) I33% 4) 120% 5> None of these 

20 . In which of thè following pa.rs ol companies thè differente between 

average production for die three years is maximum? 

l EandF ?>DandC 3 ) E and C 

4) A and E 5) None of these 

Solutions: 

1. 2; Let thè population of state ’F’ in 1995 = 100 

Then population of state T in 1996 = 150 (Sìnce erowth is 50%) 
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100 


.. required % *• * 100 » 67% 

2. 3; Population of state ‘B' in thè year 1996 

- 5 *ii*§- 10 - 50l ‘ kh 
«••ltg-f-O.- 


2.50 lakh 
140 


C 95 =2.5 x — = 3.50 lakh 

The population of D in 1995 = 
4. 4; Population of state *B' in 1994— 


3 x 3-50 


= 5.25 lakh 


= 4x-l 0 °xl0 0 . Populalion 0 f D in 1994 
155x135 
Population of state *D’ in 1996 

_ 4 x 100 x 100 x 160 x 170 m g |aM| 

100 x 100x 155 x 135 
Note: We bave followed thè rule of fraction. 

5 5; Suppose population of state E in 1994 =100 

' Then population of state E in 1995 - 125 (since 25% growth) 

and population of state E in 1996 = 125 85 150 

(since 20% growth) 

. J . 100 2 
Required ratto =—i=- 

6 1 ; Total no. of students studying in all schools in 1992 

=0025 + 230+ 190 + 950 + 350 + 225 + 1100 + 320 + 300+1500 

+ 340 + 300 + 1450 + 250 + 280) - (120 +110+150 + 115+ 130 + 

150+150+160+125+130) 

• ' * ‘ 74™ 

= 8810 - 1340 = 7470 /. Average = ~r* 


1494 


7 3; Number of students studying in school B in 1994 

• = 950 + (350 - 150) + (225 - 115) + (185 - 110) + (200 - 90) 
= 950 + 200+ 110 + 75+ 110 = 1445 
8. 5; Number of students leaving school *C’ 

from 1990 to 1995 = 130 + 150 + Y25 + 140+180 = 725 
Number of students admitted during thè period 

= 1100 + 320 + 300 + 260 + 240 + 310 = 2530 
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Rcquired petceptage =~L x , 00 a 29% 

10.2; Inerme in no. ofstudents in school A 

= ' Sol) = 585 ' ' 0) + (245 - ,00 > + (280 -150) 


% increase 1990 (1025) to 1995 * m =57 0 - 


Per WC ° an CaICl,la,t * f0r 0lher »* 0 o 2 
r~-^ * g -’ int [ r — S ^ n alf *? hooh » ro g jv «n in thè follow i»^ 


57.07% 


.64.73% 


64 09% 


D 


11. I; No. of females above poverty line in sfate A 


-6133% I 62.40% 


-3000 x (100 - 12)% x y » 1200 

13. 5, Population of sfate A below poverty line = 3000 x | = 5000 
• Total population of state A - x , 00 
and thè population of state E below poverty Ime - 

“*6000 x-7-= 11000 
o 

••• Total population of state E - iiQQfL x 10Q 
12 li '66 

14.3; Total population ofstateB =500 
15.2; Population of state E ^ 19800 [ 


we 


Required ratio 


’• p °P u| ation of males below poverty line 



=smo ° sfìTi=»»« 
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16. 5'; Required difference = 335 ^ = 916666 tonnes 

17.4; Pcfcenlaeedecline = 4Q 4n 35 x 100 - 12.50% 

18. 1; It is clear from thè graph. But see thè table which shows thc 
percentage growth of six oompanìes from 1994 tó 1995. 


— 

A 

B 

C 

D 

F 

10 % 

22 .22% 

33.33% 

40% 

28.57% 


19. 5; Required‘percentage - x 100 = 125% 

20. 3; It is clear Ihat thè highest average productioji is in E and lowest 


average production is in C. So, thè maximum difìcrcncc would be 
in E & C 

NABARD heid on 18th July, 1999 

Diréctiòns (Q. 1-5): Sfudy thè followìng graph carejully and 

answer thè questìons given below it. 


StafcwRc Production of Rosvs 



1. Which of thc followìng state(s) cotitribute(s) less llian 10 per cent m 
(he loia! rose production? 
t ) Only Rajasthan 
2) KiijaMka», Kci: ii:u.:'o 


3> Rajasihnii. Komaiaka. liaryana 
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4) Rajasthan, Karna talea, Karyana and Gujarat 

5) None of these 

2. By wliat percentage rose production of other States is more than that 
of thè Maharashtra? 

1)25 2)30 3)20 4) 15 5) None of these 

3. What is thc approximate average production of roses (in thousands) 
across all ih e States 9 

1)2) 2)20 3)19 4) 18 5) 17 

4. Approximatdy what percentage of thc lotal rose production is shared 
by thè other statcs? 

1)1" 2)20 3)30 4)40 5)35 

5 .1 Itola] percentage contnbution of thè States having production ofroses 
below twonty thoiisand is considercd, which of tlie following siale- 
ments is ime? 

1 ) H is lillle aho ve 40% 2) It is exactly 35% 

3) It is below 35% 4) It is liule below 30% 

5) None of these 

Drrections (Q. 6-10): Study thè following graph carefnlly and 

answer thè t|«esfions given below it: 

Growtli ili PSU investment (Aniount in Rs crores) 


43000 



1S51 1956 1961 1966 1969 1974 1979 1980 ... Year 
(5) (20) (50) (70) (80) (120) (170) (180)... No. of PSU's 


6 . By what percentage thc PSU investment in 1974 was more than that 
in thè year 1969? 

1) 200 2) 100 3) 150 4) 50 5) None ofthese 


Data Analysls 


7. In which year increase in thè average PSU investment was thè highest 
as conipared tc> thè earlier year? 

1 ) 1979 2) 1969 3)1961 

4) \ 966 5 ) None o f these 

». What is ilio ratio between ihe PSU investment madc in 1966 lo ihat 

made in 19797 ^ A 

1) 119:300 2) 1:4 3) 19:320 

4) 900 : i 19 5) None of these 

9. Which year onwards thè average PSU investment became Rs 50 erme 
or more? 

1) 1961 2)1966 3) 1969 

4 ) 1974 5) None ofthese 

10 . For how many of thc given years thè average PSU investment was less 
than Rs IO crores 9 

1)1 2)2 3)3 

4 ) 4 5) None of these 

Dlrections (Q. 11-15): Reali thè fnllowing tablc carejulìy ami 
answer thè questiona given below it: 

Export of agricultural food produets (in Rs crores) _ 

I I ’ Years ZJ 


Groundnut 

17,000 

Basmati lice 

1.06.000 

Non-basmati rice 

23,000 j 

Wheat 

18,00 


1 994-95 

10,000 

87,00 0 

34.000 

4,200 

2.800 


1995-96 

23,00 0 

85,000 

3. 72,000 

37,0 0 

1,700 


vallivi VWIVIHl»_ | ■-«- • ' , • - 

H. During thè year 1994-95, which Iwo produets together constitulcd 
around 70 per cent of thè total export in that year? 

1 ) Basmati rice, Wheat 2) Basmati rice, Other cacate 

3) Basmati rice, None-basmati rice 4) Groundnut, Basmati rice 

5) None of these 

12. During thc period 1993-94 what was thè approximate average export of 
(he given produets in crores? 

1)30,000 2)29.000 3)27,000 

4) 28,000 5) 25.000 

13. In case of which of thè following'productsthe percentage export againsl 
thè lotal export of thc year has show» continuo!» increase over thè 
three-year period? 

n Whe»r 
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2) Wlieat, Non-ba soia ti rice *4 

3) Non-basmati rice, Other cereals ! ' Ì 

4) Non-basmati rice, Groiindnut } 

: • 5) None of these 

14. In case of which of «he following food produci* (he expofls ùij 
earher year and (he consecutive nexl year are exactly in (he fa] 

1) Other cereals 2) Wheat 3) Non-Basmati rice 
4) Basmati rice 5) None of these 

15 ' EX ^han° 7 rv!ò/ Ch f o, tllC fo "° WÌng food products in 1995-96 was mò 
Btan.20% of (he export in 1993-94 and 1994-95 toRelher’’ 
Groundnut 2) Non-Basmati rie ® 

3) Basniat, noe 4) O.her cereale 

o; None of these 

Solutions 

1. 3; Total rose production - (15 + 12.5 + 12.45 + 20 +124 + 225 

22.4 + 25) * 1000 =142250 

Percemage production ot'rose in thè States (thè lowest four States 
C Rajasthan I Kamataka ~flè^a Quiar.-,. 

2. 1; Required pcrcentage = x 100 = 25% (more) 

3. 4; Total production of rose by all thè States = 142250 

•'• AVeIB8e= ÌS fcl8thOUSimd 

4. 2; Required pereentage = y 100 = 20% 

5. 5; J.t is 36,8% approxiniately. 

6.4; Required pereentage = x 100 

2000 . 

“4ÒÒÓ xl0f,=t5O% 

7. 5; Average PSIJs investment in crores 


Bta Analysis • 

Increase in thè average PSU investment (croie) in comparison lo earlier 

year 



Note: From .he graph, we S ee that difference in PSU investment in 1979 
and that in 1980 is very large but difference of no. of PSUs is onty 
10. This hints us to go forthe answer as 1980. 

8. 5; Required ratio = - 119 : 900 

9.3; Sce thè table given in answer 7. 

10.2; See thè table given in answer 7. 

11. 4; Total exports in thè year 1994-95 n „ 

= 10,000 + 87,000 + 34,000 + 4,200 + 2,800 - 138,000 

70% of thè total product “ 138,000 * = ?6,600. Which is 

almost equa! to thè sum of Groundnut and Basmati rice. 

Note: You con answer thè question by intelligent guessmg. Basmati rice 
is must in thè combination. Basmati rice with non-basmati noe 
will constate about more than 80%. Basmati noe with wheat of 
other cereals will constiate about less than 70%. The only possible 
and suitable answer is Basmati rice with groundnut. 

12 1* Average export in thè year 1993-94 

12.1, A\erag po ^ + ì^oqq +23.000 + 1,800 f 3,400 

“ , ‘ 5 . 

- jsno e, 30,000 cr. 

13 5' Observe thè table carefiilly. In 1995-96, thè export bf non-basmati 

rice is so high that thè pereentage share of other produrtii in that 
year is reduced drastically. So, no product other than non-basmati 
rice can show a continuous increase In % share over ihe penod^ 

14 5 • Don't confuse with thè export of other cereals. The ratio is 3400.2800 

. = 17 : io, which is- reverse of thè ratio given in thè question. 

15. 2; From thè table it is olear that only non-basmati rice shows such 
huge increase in export in 1995-96. : 


19 I 34 
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)ata Analysis 


BSRB Chennai PO held on 30tb Januarv, 2000 

thè SSSvÌS? ‘ hefu,lowins «"**» «"‘My 

Value of import, and export,- by a eooipa lly over thè years 
Value of import, (in Rs cr) 



Vnlue of exports (in Rs cr) 



3. Whal was thè approximate diflcrencc between (he value of average 
exports and thè value of aveiagc impoits oflhe given years. 

I) Rs 85 cr 2) Rs 100 cr 3)Rs75cr 

4) Rs 90 cr 5) Rs 80 cr 

4 . In whieh of thè tollowing years was thè difference between thè value 
of exports and (he value of imports exactly Rs 100 cr? 

1) 1993 2) 1996 3) 1995 4) 1997 5) None of these 

5. What was thè peroentage incrcase in thè value ofexpyyls front 1995 

'°m50' 2) 100 3)75 . 4)50 5)Ndncotthesf 

Directions (Q. 6-10): Study thefoHowmg table carefuUy and 
answer ihe questum given below: 

Production of mai» crops in India (In milliion tomiea) 


|_C rops 


91-92 92-93 


Pulscs 


Oilseeds 


Ricc 


| Suscitane 
Wheat 


Coasegrainl 45.6 


20.5 


32.4 


80.5 


140.8 
130.2 


22.4 


34.6 


86.4 


150.2 


138.4 


52.8 


Sum 450__l_484 ? 8_ 


93-94 


24.6 


94-95 195-96 


40.8 


88.2 


152.2 


146-8 


60.4 


513.2 


23.5 


42.4 


27.8 


46.8 


92.6 


160.3 

141.6 


62.4 


522.8 


94.2 


96-97 


28 2 


52.4 


908 


156.4 


152.2 


58.2 


535.6 


172.5 


158.4 

62. 


565 


. rt _ 

8 

.1 


3UJ11 I 1JV l J ~ ——1_—-*-;-, 7 -. 

èTTroduction of sbarcane in (993-94 was approximately whatpcrceni- 
aee of thè production of rice in 1992- 93? 

1)50 2)75 3> 1-50 4) 125 5) 175 

7. Production of what type 6f erpp was going to increase m each year in 
thè given years? 

1) RicC 2) Pulse 3) Sugarcane 

4) Oilseeds 5) None of these 

8. What was thè average productioh of pulse in the given years. 

1 ) 26.8 ir.illion tonnes * 2) 20.5 million tonnes 

3) 24.5 million tonnes 4) 22.5 million tonnes 

5) None of these 

9. Production of oilseeds was what percentagc of thè total crops.pro ciucca 

in the year 1991-92? 

1)7.2 2)8.4 3)2.7 ,4) (5.4 5) None 0. these 


5) None of these 
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io. in which of the followmg yeafs thè total production ofoilseeds in 

S? ’ 5 ' % 3nd ' " 6 ' 97 W8S eqUal ,0 P roduc ^" 

1) 1993-94 2) 1994-95 3) i99 6 . 97 

4) 1992-93 5) None of thcsc l 

(Q ’ ,1,5 ) : Smdy ihefolloiving graphs careJulA 
and answer thè questions gìven below it. ■ 

Marks obtaiucd by two xtudents in six xubjects li, a „ esaminatimi 

Maximum nmrks in Physics, Chemistry and Englisli are 200. 

Maximum marks In History, Geography and Hindi are ISO. 



I 

Datò Analysis 

15. What was thè diffcrencc in percentage of marks between A and B in 

l)30 StOry? 2)25 3)40 4)20 5) None of thesc 

1°5- Average value ofimports in thè yrs 1994,1995 and 1997 
250 + 220+280 =Rs250cr 
B 

Required percentage = ^x 100= 180% 

2. 5; Required percentage = 1<)0 = l50% 

80 + 150 + 250 -f 220 + 350> 280 
3.1 ; Average import - — ' 6 

^*222cr 

150 + 225 + 375 + 300 + 450 + 330 = 3Q5 cr 
Average export -- £ 

Required difference = 83 ci » 85 cr 


Sluden? A 


Student B 


450 - 300 


5. 4; Required percentage increasc 300 


Erslish GQOgraflhy Physics Hls*»y Hindi Oiemlllry 

11- Marks obtained by student B in Hindi was what percentage of thè 
marks obtained by student B in physics? 

17 A )25 - 2 V 5 ° 3) 125 4) 105 ^5) None of these 

12 . Appnmmately wltat was thè average percentage of marita obtained 

by A m all thè subjects? 

1) 75 2)60 3)80 4)85 5) 7o 

13. Approxrnutdy what was thè average marks obtained by B in 

Geography, Hisioiy and Hindi? 

I) 120 2) 80 3)140 4) 110 5)125 

4 ’ SS SUbjKCtS d,d Sr,,dent B ° btaÌn m ° re fhan 70 P erccnt *8 c 

1)1 ^ 2 > 2 3 > 3 4)4 5) None of these 


= i 5 5. x 100 = 50% 

300 

6. 5; Required per cent = -^j- x 100 * ,75% 

7.4 . ‘ 

8 3-Average production of pulse 

70 5 + 22,4 + 24.6 + 23. 5 + 27.8 +28.2_ _ j , 47.0 

^-- l 6 

- 24.5 million tonnes 

9.1; Required percentage = ^j-x 1°° = 7.2% 

10 2; Total production of oilseeds in tbe given yrs 
= 42 4 + 46-8 + 52.4“ 141.6. 

Which is equal to thè production of wheat m 1994-95. 
11.5; Required percentage = * 100 = 115.38% 


















790 


12 5; % marks in En" - —- 
e 200 

% marks in Geo - 

150 
120 
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x 100 = 35 
x 100 % 73 


%markiinPhy-g x] oo = . 6 o 

% marks in H ii= l^i oo =w 
% marks in Hi,, = Jgx 100 = 80 
"/« maiks in Che - x 100 „ 80 

Average % marks - —- = 7Q 

- 100 + 110 + 150 - 360 


«vcrage ^ — ■ * 


120 


K 3; Peliseli(age of marks obtaincd by siudtìnt R 

15.4; Requie dilTercncc = ]0 30 

ISO * °° Tso * 100 '20% 


Trigonometry 


Pythogoras Theorcm 

In a right-anglcd A thc sqtiarc of thc hypolcnuse is sum of The 
squares of thè base and thè perpcndicular. 


h 2 =- 1 > 


-o“ i-b‘ 



Trigonometrie Ratios 

The ratios of thè sides of a righl-angled uianglc with lòpect 
to iis angle* aie callcd trigonometrie ratios. Given any acute angle 0 
(say angle YAX) in thè Fig, we can take a point P on AY and drop 
peipendicular PB on AX. Then we bave a riglil-atigled A PAB in which 

angle PAB = 0. Then thè l'alio ~ is called thè «ine of angle 0 and, in 

short forni, il is wrilten as sin 0 . 

PB 

Thus sirtò = — 

Since, in thè right-anglcd A PBA, thè side PB is 
opposite to angle 0 and AP is thè hypotenuse, 
we actually ha ve: 

. _ si de opposi te to angle 0 

Sltl hypotenuse 

fìut you miglit well ask what happens ìf we choose P some- 
wherc else on AY? Ifwe take a diflcrentposition Por P, then thè lenglhs 

PB and AP will changebut thè ratio ^ will remain thè some os belo re, 
and this can bc provcd by usmg similai ti iangles. We take ihis result for 
granted. 

Going back lo thè right-angled A PBA in which angle PAB - 
0 , we doline two more trigonometrie raLios of 0 as follows: 
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cos 0 = ad J acent «i c _ opposite side 

hypo,e,„.s e andtan0 - a ^r^d7 

Therc are three other irigonometric raiios, namelv eoseeant 

trigonometrie Ratios of Certain Anglcs 

Trigonometrie Ratio of 30 ° 

60» Thuirr U “*? an8,e ° f an “1“^ 'nangle te of 
^ 0 ?“ ^ anek ° f SUCH 8 lrian « IC «.ber 

Suppose A ABC is equilatera! with each siiieoflengih ->a (anri 

So, DC * a 1 

and angle CAD = 30°. / 

in A ADC, angle D is a riglir angle, / "\ 

hypotenuse AC = 2a and DC — a / r \ 

So, by Pythagoras theorem, / >j3a \ 

AD 2 = AC 2 -D C C <2a) 2 - a 2 = 3a 2 / \ 

«enee, AD = V3 a p / t fo\ r 

Now in thè righl-angled A ADC, angle jjac = 7o~ ' 

/. sin 30° = Jide _ DC ji ^_j_ ( 

hypoienuse AC ^ 2a ^ 2’' 
cos 30° = ^jaceirtside = AD VJ a 

hypotenuse AC 2ft - ® —- 


. An 10 o , o£posite_side = CD w -» 
ian • >U adjacent side AD V3 a 

rAftftn 30° «— =2 sec 30° = 


“•"^“iSSF " 2 sec30 ° = ^“W 
'" = ^o» = ' /3 

Note: lf in aright-angled tri angle, one angle is 30°, then Ihcside apposite 
to it is half of ihe hypotenuse 
Trigonometrie Ratio of 60 u 

ReferriJig again to figure in thè A ADC, 
angle DAC - 30° and angle ADC - 90°; 

Angle ACD = 60° 

/. In thè right-angled A ADC, angle ACD-60° 

• Opposi te side AD V3 a V3_. 

sin 60 = - , r —-- - T7^ - « " o > 

hypotenuse AC a l 

™ adjacent side DC a 1 

COS 60° = *, -:-- “77T -*>-<* 

hypotenuse AC Zft z 

. 60 o M o£2os]tc_side = .AD = = 

adjacent side DC a 

•• C0SCC6 °°"^ = Ì 

. sec 60°- 7 —“ 2 

cos 60 0 

COt 60° --= ~jr 

tan 60° V3 

.Trigonometrie Ratio 45 ° 

lf in a ri^_ ang |cd a ABC with rìght angle at C, we bave angle A 
=■- 45°, then obviously, angle B = 45°. So, angle A = angle B. 
Cofìseq«cntly BC - AC 
Suppose UC » AC = a 


cosec 60° - 


sec 60° - 


cot 60° = 
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Then by Pythagoras theorcm, AB 2 = BC 2 + AC 2 = a : 
and so, A B - V2 a 

Remembering Ihat in A ABC, angle A = 45°, we gct 

lin 45 « = = J_ 

hypotenuse AB ^2 a ^2 ’ 

™ S45 hypotenuse _ AB _ V 2 l“V 2 
lan45 o = Piposit^ a BC = a = 

• adjacent side AC a 

Therefore, Cosce 45° * V2 , scc 45° = V2, cot 45° = 1 


Height and Distante 

We are now ready lo solve this problem in thè case of right-an- 
gled triangles 

AngJes of Elevation and Depression 

Suppose wc wish to determine thè height ofa tali tree without 
climbing to thè top oFit. Wc could stand on thè ground at-a point some 
distance (say 20 m) from thè foot B of thè tree; - 1 

Suppose we are abie to measure angle BAC àndsuppose we 
find it to be 30°. Then, jiist as in Example, we can calculate the height 
BC offre tree io be ^ - - 

(\ 


Trigonometrie Ratio of differenti 

9 1 sin 1 R J fan 

t angles 



30° 

\ 

2 

VJ 

2 !< 

1 

vr 

UJjvV 

2 

sec 

x 

VJ 

cot 

V3 

45° 

1 

Ì2 

1 

, V2 

i 

VI 

V2 

1 

CO* 

V 3 

2 

1 

2 

V3 

2 

2 

1 

V3 


Trigonometry 


Suppose we are viewing an object. The line of sight or thè line 
of Vision is a straight line from our eyc to thè objcct we are viewing. 

If thè object is above thè horizontal from thè eye <i.e. if it is at 
a higher level than our eyes), we have to lift up our head to view thè 
object. In thè pioccss, our eyes move through an angle. This angle is 
called thè angle of elevation of the object. 

If thè object is below the horizontal from the eye (i.e., at a lower 
level than ourselves), then we have to tum our head downwards to view 
the object. In the process, our eyes move through an angle. This angle is 
called thè angle of depresslon ofthe object. 

Ex. 1: A man wishes to find thè height of a flagpost which stands on a 
horizontal piane; at a point on this piane he finds the angle of 
elevation ofthe top of the flagpost to be 45°. On walking 30 metres 
towards thè tower he finds thè corresponding angle of elevatimi 
to be <>0°. Find the height of the flagpost. 

1) 62 m 2) 82 m 3)71 m 4) 30>/3 m 5) None of frese 
Solfi: AB = height of flagpost - x m 

In A ABD A 

tan 60° = sA 


tan 45° 


AB 

BD + DC 


rr 4—30m—► 



■C^ - 1) - 
■ V3 _3 ° 


,^ + 30 = x • 5 % ii -30= ? 1 m 

Ex. 2: A amali boy is standing at some distance from a flagpost When 
he sees the flag the angle of elevation formed is 60°. If the height 
ofthe flagpost is 30 ft, what is thè distance of the child from the 
•flagpost? 

1) 15^3 ft 2) lO'fr ft 3) 20'/J" fi 4)^| ft 5) None of tee 

A 

Sol»: ^ *= tan 60° / f 

30 <fr . / 30 0 

• or li? =V3. .... / 

= -le 
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Ex. 3: The angles of elevation of top and bottoni of a flag kepi on a 
flagpost from 30 mctres distance ore 45° and 30° respectively. 
What is (he height of thè flag? 

1) 17.32 m 2) 14.32 m 3) 12.68 m 4) 12^3 m 5) None ofthese 
AC 

Soln: tan 45° = — or, AC = 30 m 

!an 30° - or, BC = 4^ 

30 V3 

Height of flag AB = 30 -= 30 - 10V3 
= 30 - 17.32= 12.68m 



Ex. 4; 300 m from the foot of a cliff on level ground, thè angle of 
elevation of the top of a cliff is 30°. Find the height of this cliff. 
Soln: Let the height of the cliff AB bc x m. A 
In A ABC 

tan 30°= — = — \ 

BC 300 

X ~ ~J ?~“ lOOVT = 173.20in 


Ex. 5: fhc hoiizontal distance between two towers is 50'/3 m. The angle 
of depression of the first tower when secn fiom the top of thè 
second tower is 30°. Ifthe height of the sccond tower is 160 in, 
find Ih*? height of thè first tower. 


Soln: Lct AB be thè tower IGOm high. 
Lct CD be another tower of height 
Silice, AM || PC 

.. angle MAC: = angle ÀCP = 30° 
So, iti À APC 


tan 30° 


AP 

PC 


1 _ AP 
>/3 50V? 



AP = 50 m 


The height of the olher tower = AB - AP = 160 - 50 - 110 ni 
Ex. 6: Two poles of equal height* stand on ehher sides of a roadway 
which is 120 m wide. Àt a point on the roadway belween the poles, 
the elevations of thè tops of the pole are 60° and 30°. Find the 
heights of the poles and thè position of the point. 

' Soln: Let AB and CD be two poles = x m and P the point on thè road. 
Let I3P " y m; then PD - (120 - y) m 


In A ABP 

AB x 

Un 60* = |p»‘-^x 


^3 .(i) 


In A CDP «-- 120,11 -* 

-"-S-ùrt*”*-"-'-* 

Combining equations (ì) and (ìi), we get 
y V3 >/3*=l20-y 
=*3y-120-y=>y-30m 
So, from equation (i). x = y V3 = 30v3 * 52 m 
Ex. 7: An aeroplane when 3,000 m high passe* veitieally above another 
at an instant when the angles of elevation at the sante observmg 
point are 60° and 45° respectively. How many metres tower is 
one than the odici? % 

Soln: Let A and B bc two aeroplancs, A al a height ot 3,000 m from C 
and Bym lower than A. Let D be the point of observaùon. 
then angle ADC = 60° and angle BDC = 45° 

Let DC = x m 

In A ACD . 

—s- 4 ? 

. (i) i 

Again, in A BCD 

Bt 3000 - y _ 

181,45 CD ~x 
x “ 3000 - y ... (ii) 

Combining (i) and (ii) we get 
3,000 „ „ 


™ = 3.000 - y 


=.3,00() 1 - ^ = 


3,000 x 0 732 


'-=5 1268 m 


Ex. 8: The letlgth of a string between aVite and a point on thè ground is 
102 m. Ifthe string makes an angle a with the level ground such 

that lati a = y, how high is thè kite? 

Soln: C is the point ojì thè ground and the length of the string 
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CA - 102 m and 




| — --- K'" v VI I» Il 

of elevàtion. 

Soln: Let thè height of thè vertical polo AB bc h in. 
So 7 thè lengtli of thè shadow BC = h ^3 m 
and angle ACB = 0 
fu A ABC 

AB h J_ 

>*3 


tan e = 


BC h vi 
tan 0 = tan 30° 0 = 3Q ( 



v wii .. y = jy 

Ex. 10: The angles ofdepression of kwo ships from thè top of a lighthotise 
are 45° and 30°. If thè ships are 100 m apart, find (he height of 
Jhe lighthousc. 

Soln: Lei AB, thè hcight of ihe lighthousc " x m 

Silice MN || PQ angle MAP ^ angle APB = 30° and 
angle NAQ - angle AQB - 45° 

Lei tlie lengtli belween P aud B be y m. 

So, thè lengtli between B and Q is (120 - y) m 
In A ABI* 

tan 30° = zz$ -p = •- 

BP \/rT y 

=>y = x VI.(i) 

Again, in A ÀBQ 

x 


tan 45° 1 - 

BQ 120 - y 

^ X = 120 - y .... (ii) 



Combining equations (i) and (ii), we get 
x-120-xVJ or, x (1 + VJ )"-120 


x - 


120 


1 +V3 


~F *> 44 m 
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Ex. 11 : The angles of elevàtion of thè top and thè foot of a flagstaff fixed 

on a wall are 60° and 45° to a man standing on thè other end of a 
road 40 m wide. Find thè height of thè flagstaff. 

Soln: Lct PQ, thè height of flagstaff = x m 
and QM, thè height of wall ■= y m 
fn A QMN 


wn45 °^S 


'=£- 


y = 40.(i) ( 

Again, in A PMN 

PQ + QM x -t-y 
,an60 ° = MN 40 

... 40 4ì = x + 40 x = 40('Ì3 - 1-) = 29.28 m 



E». 12: Fiotti thè top of ad: fi'200 m high Ihe angles ofdepressionoì 
t\vo boats whicli are due south of observer are 60° and 30°. Find 
thè dislance between thè rwo boats. 

Soln: Lct AB, thè height of a eliti* = 200 m 
InAABP 


AB 1 200 

tan 30° - Bp - Bp 


BP - 200 fi in 
Agam, in ABQ 

tan 60° 


(i) 


AB 200 

BQ^ ' BQ 


.. _-— N 


3 y 

\rO"j 

/ 

X 

200 Q1 N. 



(w’X 

‘ --1 

* --- 

a ^ 


TV distante between thè two boats - PB + BQ 
200 


= 200^3 4- — ^ 460 m 

Ex. 13: A tower is 2GQfi m high. Find thè angle of elevàtion of its top 
from a point 200 m away from its ruota. 

Soln; Let 0 bc thè angle of elevàtion p 

and PQ thè length of tower 200 V3 m 
InAPQR 

A PQ 200^3 

,ane = ^ = ' 2Òd"" V3 ^ 

n — - fi - 


iWa 
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Kx. 14: A vellicai tower strada on a horizonlal piane and is surmount. 
by a vellicai flagstaff of height h. At a point on thè piane th| 
angles of elevation of (he bottoni of (he flagstaff is a and that ol 
thè top of thè flagstaff is p. Find thè height of (he tower. 
bùln: Let QR, thè height of tower = H 
and PQ, thè height of flagstaff = h 
In A QRS 

tana = 2!L = il 

RS RS 

Rs = — (i) 

tan a ' 

Again, in A PRS 



tm n.. QR _ (h + fì) tan a 
P RS H 

or, H tan p - h tan a + H tan a" " 
h ton a 


.... [from (i)] 


H = 

tan p - tan a 

Ex. 15: From thè top and bottom of a building of height h, thè angles of 
elevation of thè top of a tower are a and p respectively. Find thc 
height of thè tower. 

Soln: Let PQ, thè height of building = h 
and RS, thè height of tower = H 
In A RMP 


tana 


PM 


RM H-h 
PM. —RM 
_ tì—h - 
tan a . ^ 


Again, inARSQ 

lan p t* 0 »©] 

After solving, we gel, H = -— h -~ n P 



tan [3 - tana 


; Exercise 

1. A tower is 30 m high. Àn observer from thc top of thè tower makes an 
angle of depression of 60" al (he base of a building and angle of 


depression of 45° at thè top of thè building, what is thè height of thc 

building? 

1)1? mts 2) 12^2 mts 3) l(W3 rais 4) 15 mts S) None of Illese 
2. The angle of elevation on thc top of a tower from two horizonlal points 
at dislances of a and h from thè tower are a and (W-o) rcspectively 
The height of thè tower will be 

4 )# 


I ) 2) '(ab 3) ah 


5) None of these 


3. Town B is 14 km soulh and 16 km west of town A. Find thè distance ol 
B from A. 

1)15.6 km 2) 18.8 km 3) 21.2 km 

4) 24.4 km 5) 25.8 km 

4 The angle of elevation of a lamppost chiinges from 30° to 60° when a 

man walks 20 m towards il. What is thè height cf thè lamppost? 

1) 8.66 in 2) 10 in 3) 17.32 m 4) 20 m 5) Nono ofthese 

5 From thè top of a cliff, 60 m high, thè angles of depression ot thè top and 

bottom of a tower are obscrved lo he 30° and 60° respcct.vcly. Find (he 
height of thc tower. 

l)40m 2) 50 m 3)30m 4) 35 m 5) None of these 

6 The angle of elevation of thè top of an uofmished tower at a point 120 m 

from its base is 45°. How ranch highcr must thè tower bc raised so that 
its angle of elevation at thc sanie poiirt be 60°? 

1) 90m 2) 92 m 3) 97 m 4) 87.84 m 

7. What is thè angle of elevation of thè sun when thè longth of thè shadow 

of a polc is VJ timea thè height of thc pule? 

1)60° 2)30° 3)45° 4)90° 5) None of these 

8. Two towers of equal height stand on either side of a wide road which is 

100 m wide. At a point on (he road between thè pillare thè clcvations 
cf thè tops of thè pillare are 60° and 30°. Find their heights. 

1)2(H3 2)26^3 3) 30^3 4) 22^3 5) None ofthese 

9. At a point A, thè angle of elevation of a tower is found to be sudi that ite 

tango* is Vi 2 . On walking 240 m ncarer thc tower thè (angent of (he 
angle of elevation is found lo be V. What is thè height of thè tower? 

1 ) 220 m 2) 200 in 3)225 m 4) 240 m 5) None of these 

10. The shadow of a tower standing on a Icvel piane found to bc 60 m longer 
when thè angle of thc sun is 30° than when it is 45°. Find thè height ol 
thè tower when it is 45°. 
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1)60(V3+1) 2) 30(VJ + ]) 

4) 30 (VrT -1) 5 ) None of these 

11. An observer on thè top of « eliti; 200 m above thè sea-lcvel, obse 
thè angle òf depression of two ships al anchoi to be 45” and 
respectivdy. Find thè distance between thè ships, if thè line joirt 
them sttctch^s io thè base of c] [fì\ 

l)|40m 2) 150 ni 3)156m 

4) 146.4 m 5) None of these 

12. The upper pati of a (ree broken by vvind makes an angle of 30 » with fai 
ground, and tlic distimce Croni thè root to thepoint wherc tlie top of thf 
tree touehes thè ground is 10 m. What was thè height of thè [ree'' 

1 30m 2 )40m 3)50m 

4 > 60 "> 5) None of tliese 

13. From an aoroplane verlically over a straight horizontal road, thè angiei 
of depression of two consecutive milestoncs on thè oppositc sides of 
thè aeroplune are obscrved lo be 30“ and 60“. Tlicn find tlie height in 
miles 01 thè aeroplane above thè road. 

■>f «f 

>,2V3 

4 ' 12 . 5) None of these 

14. brom a 125-metre-high ton er, thè angle of depression of a car is 45“ 
Hnd now far thè ca'r is from the tower. 

2 ) 75 ni 3)80m 4)95m 5) None of these 

Tlie angle of elevadon of a ladder leaning agallisi a house ts 60° and the 
foot of the ladder .s 6.5 metre from the house. Find the length of the 
faader, 


1) 3.25 m 2,^rn 3) ,3 m 

4 ) 15m 5) None of these 

16. From o tower 125 m high, the angles of depression of two rocks which 
are in bonzo,ita! Irne through thè base of thè lower are 45° and 30°. Find 
the drstance between the rocks ifthcy are on thè same side of thè tower. 

DI25^m 2)^-, n 3 . )125(€-l)m 

123 , 

( V 3 } j *) None of these 


41 


i Answers 
1.5; In A ABD, 
_ AB 
AD- 


30 mi 
’ V3 


tan60 
Iti a BCE, Bli - CE 

„ 30ml 
tali 45° * CE = 

. . CD~ AE - AB - BE 



. AL ^ 


s 

2 2; in right-angled A ABC 

AB AB 
tana-—- , 

In right-angled A ABD 
.. AB AB 
tan(9ir-a)F^ = - £ - 

AB 

=>cota = —- 




1 = _^3AB_ => 20^^AB 
V3 20 V3 +AB 
-N AR= 10 V? = 17.32 m 


3AB 
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5. 1; Let AB = Cliff- 00 m 
CD = Tower = ? 

In A ABD 

In AAEC 


QUfCKFR MATj- 


(0 


tan 30° *= — 
EC 


AE - 20 m 

6 4- ab - CD r A ? ■ AB=60 • 20 = - 4 ° m 

0, 4, AB - unfmislied tower ' 

BC •» 120 ni 
In A ABC 

AB 
I3C 

A B=BC«120m 
In ADBC 

DAj^AB 
BC 

.120 VT = DA + 120 



tan 45' 


tali 60° - 



v. 2; Lei AB - 1} - » 20 - °.73 2 = 87.8^ 

i!>en, BC ~ x V3" m 
In A ABC 

taiiO = AÈ = ^L__i 

Bc xVj VT 

tan 0 - tan 30° 0 = 30 c 

8. 5; AB - CD = ToWers - x (say) 
BD^Road^lOOm ^ 

In A ABB 

tan 30°*& = JL 
BE BE 
BE=»xVt (j) 

.InA CDU 



Trigonometry 


tan 60° = ^= 


V3 


DE 100-x^ 

—-— r ; IO 0 V 3 - 3x - x 

100 -xV3 


/. x=~^ = 25V3 ^43.3m 
4 

9. 3; Hcight of thè tower = BC = x 111 
In A ABD 



tan (angle CAB) =• 
. 5 3x 


BC x 
BA yx + 240 

/. x = 225 m 


12 4x + 720 
10.2; I leight of tower = AB = x m 
In A ABD 

• tan45-|§,.x = BD 
In A ABC 

tan 30° = —— — = 


BD t- DC x + 60 “ V3 

x V3 = x + 60 


x =■ 


60 


N3 + I 



fi -_1 <2 + 1 

x = 30(^3 + 1) 

11.4; C1ifF= AB« 200 m 
In A ABD 

. BD = 200 111 
In A ABC 
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tan 30° = —— 

BD+DC 
1 200 
V3 200 + DC 

. . 200 h- DC = 200V3 

DC = 200 (V3 - 1 ) = 200 x 0.732 = 146.4 m 
12. 5; In A ABC 


AB =4r--(i) 

Again, in A ABC, cos 30° = — 

AC 

• AC=ix 10 or, AC=4=;' 

Hciglit of tfce trec « AB + AC 
10 20 30 r- 

= w:.w'7r loVJ=i7 - 32m 

13.2; Given BD + DC = 1.(i) 

AD -? 

InAABD ' 

ran 30° = — 

BD 

BD = V3 AD and 

A ADC tan 60“ - ~ DC = ^ 
DC V3 

Frani cquation (i), we bave 
BD + DC- 1 

^ADH-^=^ AD( 3 +I)siì g 




cqs 60° - — =>^ = —=>x~13 ili. 

X Z X 


ljj. 3; tan 45° = ~| 


DB = — 1 -= 125 m and, tan 30° 

tan 4,5° 

CD = CB -DB = llS - lini 



/. AD-- 
14. 5, In A ABC 
tan 45° = 


*'• BC = ^-=i25 


?{ 




ABOUT THE BOOK 



The competitive exams of today are virtually 
a race against lime. The candidate is expected to 
perform an mcredible amount of mathematica! work in 
a very short time. The lime available for sorting out one 
question ranges from 0.25 to 0.75 minute Given 
such a scenario, traditionai methods of solving 
questions seem anachronislic - outdated, to put it 
simply. A new approach is thè need of thè hour - an 
approach that is speed-oriented and yet simple to 
follow and apply. It is with this one and only objective in 
mind that thè author has prepared this book. 


The book covers every type and variation of 
thè problems that are asked in today's competitive 
exams. Short-cut methods are presented and 
illustrated. These methods are not available in any 
single book published in India. 


LARGE NO. 
OF SOLVED 
EXAMPLES 


The book is profusely illustrated. 
Avoiding thè temptation for haste and ending up 
with a cook-book, thè author hasput in two years 
of intensive effort and research. Ideas have been 
taken from available study materials, number 
theory, readers' suggestions and. finally, Vedic 
Mathematics. 


CATERING 
TO ALL 
NEEDS 


This book will be a boon for thè aspirants 
of today's competitive exams - irrespective of 
their background - whether they come from Arts. 
Science or Commerce streams. Concepts have 
been clarified so that if one is even vaguely 
familiar with them earlier, as in thè case of non- 
mathematics students. understanding will not be 
a problem. Direct formulae are beneficiai for one 
and all. They save time and time is precious for 
everyone. 



































